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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 


OF THE WAR 


Officially, it has surpassed the performance of every 
competitor. 








The forerunner of the wonderful 


AERIAL FREIGHTER and 
TWELVE PASSENGER AIRPLANE 


The skill and ability of the HOUSE OF MARTIN con- 


tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 





THE GLENN L. MARTIN COMPANY 


CLEVELAND 


Contractors to the United States Government 
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Wecralt 


Show 


A Booklet of twenty-four 
pages, giving, for the first 
time, complete details rela- 
tive to the designing and 
producing of the famous 
Liberty Motor. 
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‘etbed In Detail < 
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—Containing the full re- 
port of Lieut. Col. E. J. 
Hall and Lieut. Col. J. G. 
Vincent to the Aircraft Pro- 
duction Board, the offictal 
War Department Statement 
and other authentic data. 
Call or write for copy. 





















See the Hall-Scott A-8 (12 cylinder 450 h.p. Airplane En- 
gine), the L-4 and the L-6 on display at the Aircraft Show. 


HALL-SCOTT MOTOR CAR COMPANY 


GENERAL Orrices: Crocker Bldg., San Francisco, Cal. 


PLANT: WEST BERKELEY 
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ARECORD UNEQUALED 
IN OUR 
AERONAUTICAL ANNALS 


ALL OF THESE PLANES 
WERE DEVELOPED AND 
PRODUCED BETWEEN 
APRIL 4/1917 AND 
NOVEMBER JIT? 1918 = 


“AREAL FIGHTING INDUSTRY” | 
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BOEING AIRPLANE COMPANY 


AIRPLANES = = BOENS > FOR COMMERCIAL | 
SEAPLANES =. AND SPORTING 
FLYING BOATS ” PURPOSES 





SEATTLE 





pl al 
ge o pias 






Contractors to U. S. Navy 





Unexcelled in Design, Workmanship 
and Reliability 


GEORGETOWN STATION SEATTLE, WASH. 
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HEN, thru coming years, the big things 

of The Great War shall stand out in re- 

trospective review, the truth will be realized 

that, in the forefront of achievements of dom- 

inating and lasting value and influence, the necessity 

of the hour gave to the world the development of the 
Airplane on a quantity production basis. 


And thus a new industry was born. Some years before, 
two brothers in Dayton had invented, developed and 
produced a few successful heavier-than-air machines. 
It is with a feeling of just pride that—from a manufac- 
turing standpoint— we can now look back over recent 
events and realize our achievement, along with that of 
sO many others; and— 


FOUR FACTS LOOM UP PREDOMINANTLY 
. The FIRST American-built 3. We made and shipped over 


battle plane was turned out 
by the Dayton-Wright Air- 
plane Co. 


. The first planes this country 


sent to France were made 
in—and shipped from—our 
factory in Dayton. 


80% of all the American- 
built battle planes that ever 
reached the Front. 


4. The Dayton-Wright Air- 


plane Co. produced more 
planes per day than any 
other plant in the world. 





There were no precedents to guide the way. ‘The thing had 
never been done before. But the issue was met—a new indus- 
try was born—the Airplane was made a manufacturing possi- 
bility on a quantity production basis. An interesting story of 
this work—in an attractive booklet entitled ‘‘An Achievement”’ 
—furnished free on request to those who may be interested. 


The Dayton-Wright Airplane Company 


DAYTON, OHIO 
(The Birthplace of the Airplane) 
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Aircraft Plant at College Point, Long Island 


Floor Space, 250,000 Square Feet 





Model VH-1 Seaplane 


On Exhibition at the Aeronautical Exposition 


L'W-F ENGINEERING COMPANY 


Inc. 
COLLEGE POINT, L. I. 
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Model G-3 Fighting Bomber 


On Exhibition at the Aeronautical Exposition 








Flying Boat 


On Exhibition at the Aeronautical Exposition 


L:W:F ENGINEERING COMPANY 


Inc. 
COLLEGE POINT, L. I. 
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High 
in the 
factor 
of 
safety 


Low 
in 
the cost 
of 


up-keep 











The ACE Biplane Landing in Fifty Feet 


A PRACTICAL AIRPLANE 


Built by an organization skilled in aircraft design; for the man who loves the air 
regardless of the business that calls him. Ideal for the ranch owner, the pilot of the 
aero mail, the sportsman and the explorer. Sturdy in construction, capable of long 
and continued service. 


‘‘The Country Road Your Airdrome”’ 


AIRCRAFT ENGINEERING CORPORATION 


C. M. SWIFT, General Manager - - 2 East End Avenue 
N. W. DALTON, Chief Engineer - - - 2 East End Avenue 
HORACE KEANE, Sales Manager - - 220 West 42nd Street 


NEW YORK 


Contractors to the United States Government 
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THOMAS-MORSE TANDEM 2-SEATER, TYPE S-6, EQUIPPED 
WITH 80-H.P. Le RHONE ENGINE. HIGH SPEED 105 M.P.H., LAND- 
ING SPEED, 35 M.P.H.. CLIMB 7.800 FT. IN FIRST TEN MINUTES. 





THOMAS-MORSE, SIDE-BY-SIDE 2-SEATER, TYPE S-7 EQUIPPED 
WITH 80-H. P. Le RHONE ENGINE, HIGH SPEED, 90 M. P.H. LAND- 
ING SPEED, 35 M.P.H. CLIMB 6,700 FT. IN FIRST TEN MINUTES. 





THOMAS~MORSE AIRCRAFT CORPORATION 
ITHACA .N.Y.U.S.A. 
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finer example of efficiency 
than that behind the intensive 
production of the 


HISPANO-SUIZA 
AIRCRAFT 
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, 
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DEUTER TOP HATTON ALE 


; // i **The Motor that made the Spad possible’’ 
= for the war-time equipment of thou- 
Lh b — sands of combat, pursuit and training 
——s planes, hydro’s and dirigibles in the 






United States Government Air Program. 






Manufactured by 


Wight atti 


New Brunswick, N. J. 
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SECTIONS 4 and 5 
MADISON SQUARE GARDEN 
MARCH Ist to 15th 
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NEW 
ENDURANCE RECORD 


Established by : 


Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard,. Washing- 
ton, D. C. 


Mar 






















Best previous record ex- 
ceeded by fifty per cent. 





OAR 





UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND-~ - - - CALIFORNIA 
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THE RECORD BREAKING LOENING MONOPLANE—THE WORLD'S FASTEST SUCCESSFUL TWO-SEATER FIGHTER 


Designed and constructed by Grover C. Loening for the Wright-Martin Aircraft Corp., and 
subsequently taken over by the U. S. Army Air Service. 


GROVER C. LOENING, B.Sc., A.M., C.E. 


Consulting Engineer 


Announces the establishment of the laboratory of 


the Loening Aeronautical Engineering Corp. 


at 


351 West 52d Street 


New YorkK City 


With complete and efficient facilities for the 
study, development and construction of 


new types of aeroplanes. 
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1919 Sport Model 


GALLAUDET’S PEACE TIME 
OFFERING TO THE WORLD 
OF OUTDOOR SPORT 


A dependable flying machine designed by expe- 
rienced aeronautical engineers. 


High factor of safety. 


Low cost of maintenance. 


Sold with or without instructions in flying. 


See this little Pleasure Craft at the Aeronautical 
Exposition, Madison Square Garden, March 
Ist to 15th, in Space No. 1, or write for literature 


giving account of recent 


actual performances. 


GALLAUDET AIRCRAFT CORPORATION 


OFFICE 
15 East 4oth St., 
New York City. 


(Contractors to U. 


FACTORY 
East Greenwich, 
Rhode Island. 
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Siurlevant 


(REG. U.S. PAT 





Mi 
j P| 


STURTEVANT AIRPLANE ENGINE 


Type 5A-4%, designed for express service and training 
work. You are invited to visit Booth 5A, Main Floor, 
Madison Square Garden, during the Aeronautical Expo- 
sition, March Ist to 15th, and see our complete line of 
Gasolene Engines. 





B. F. STURTEVANT COMPANY 


HYDE PARK, BOSTON., MASS., U.S. A. 
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New York 


As a preliminary step toward 
the development of commercial 
aviation in Canada, the United 
Aircraft Engineering Corpora- 
tion, acting for a syndicate, has 
purchased from the Imperial 
Munitions Board of Great Brit- 
ain the entire flying equipment 
of the Royal Air Force in Can- 
ada, with the exception of those 
few planes which the Dominion 
is retaining as a nucleus for 
future Military aeronautical 
development. The equipment 
purchased was originally valued 
at close to ten million dollars. 


United Aircraft Engineering Corporation 
52 Vanderbilt Avenue 


March 1, 199 
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iS nes Se 


The Commercial Aeroplane 
IS HERE 


















Let those who discuss 
the FUTURE of the 
commercial aeroplane, 
bear in mind that 
there exists the com- 
mercial aeroplane of 
the PRESENT, for the 
commercial aeroplane is 
already here, 


THE CANTILEVER 
AERO COMPANY is the 
builder, the KERR 
STEAMSHIP COMPANY, 
INC., 17 Battery Place, 
New York City, the pur- 
chaser, and the CHRIST- 
MAS “BULLET,” which 
will henceforth fly the 
Kerr flag, is the plane. 


There is something dra- 
matic and unique in the 
first adaptation of the aero- 
plane to modern business. 
The purpose of this aero- » 
plane is to overtake a ship, 
many miles at sea and de- 
posit a regulation mail-sack 
upon her deck. It frequently 
happens that a ship, in order 
to maintain a schedule and to 
clear the dock for inbound 
traffic, must leave port before 
important and valuable des- 
patches are ready. The ex- 
pense of delaying sailing is enor- 
mous—the inconvenience is 
great, and if the ship is missed, 
there is nothing to do but wait 
for another. The entry of the 
aeroplane into serious commercial 
work has changed all this. 


With an eye to the FUTURE PO- 
TENTIALS of the aeroplane, the 
KERR STEAMSHIP COMPANY de- 
SOeErBTL nse tle Hoo aetopane 
SAFETY SPEED PERFORMANCE that can overtake a ship a day out at 


sea with one or more sacks of belated 





















































~ snatches has literally reduce sailing time of every outbound ship by many hours, and there are other means by which 
ao oe ae aie man supplement the service of a steamship company. THE CANTILEVER ABRO COMPANY is gratified that its product 
was selected for this exacting duty and is proud to be a contributing factor to this NEW ERA OF TRANSPORTATION. THE 


: STMAS *“ BULLET” designed t R. WILLIAM WHITNEY CHRISTMAS is a strutless biplane, equipped with FLEXIBLE 
Wings. a sehen a st a ae ar 180 miles per hour. It has a high safety factor, lands easily, and is built for duty throughout. 
It is the purpose of the CANTILEVER AERO COMPANY to continue the manufacture of the highest type of aeroplane, knowing that it 
will render the only kind of service that will survive the demands that commerce is soon to make upon the ship of the air. 
TIE AEROPLANE IS A PRONOUNCED SUCCESS AND HAS COME TO STAY. Its field of development and usefulness knows no 
horizon. Over all parts of the world this great mechanical bird will soon spread its wings, and unexplored regions will be a memory. 
THE UN 3D STATES ’ AMERIC S THE BIRTHPLACE OF THE AEROPLANE. It is to be expected that this country of bound- 
Bagh tee he Geert I Rhieh pe the automobile to its present degree of usefulness, will be equally energetic in en- 
couraging the development of this latest child of its national inven tion. AS A WEAPON OF WAR its value is unquestioned. AS A 
MEDIUM OF TRANSPORTATION ITS FUTURE IS ASSURED. . 
‘ONS Ee THE ADAP ITY OF THE AEROPLANE TO YOUR BUSINESS. IT IS HERE TO MEET EVERY DEMAND. 
a — Weeks toe ae He ngeene! 2 pack on the back of a burro, through winding mountain passes beset by many dangers, 
tonveintn day and night against nature’s greatest obstacles, in order to bring his product safely to its destination. The aeroplane 
will ielee all this because it will eliminate distance and winding paths and rushing rivers will quickly fade in the wake of its swift 
flight. 

— . r . rhe i ith the 
T iCHE "ILL INSPECT HIS RANCH FROM THE AIR where his horizon is governed entirely by his altitude and w 
eh py ae ~ jroo the ground is brought within two feet of his searching eye and things on the surface can be minutely 
inspected—and all of this with absolute ease and comfort. 
THE OIL INDUSTRY SHOULD NUMBER AMONG THE —, L iy a ets THE eee OF THE AERO- 
»LAN e sc . ¥ 2, -rolls safely carried an rips of inspection ma ‘ 
IN A SHORT WH ILE oe He ROPLANE WILL BE USED FOR ALL COMMERCIAL PURPOSES but it is ready now to answer the call 
of these industries already mentioned. ‘ ; : 
THE S BULLET IS A FLEXIBLE WING AEROPLANE which permits it to take off in a small space at a low speed an 
oon on nyt nas el It is also automatically stable and easily controlled, although its speed range is up to 200 _— r ‘“ 
THE ‘CANTII EVER AERO CO. IS READY TO CONSTRUCT AEROPLANES SUITABLE FOR ANY BUSINES Woe M7 on 
small high speed Christmas Bullet Scout to the large high powered, high speed, heavy weight carrying, TRANS-CONTIN 
TRANS-OCEANIC FLIER. : 
We would like to tell you why the aeroplane will improve your service. It is only a matter of time before you are going to realize the 
necessity of using it. “Why not get acquainted now? 


CANTILEVER AERO COMPANY, 1269 Broadway, N.Y.C., U.S. A. 
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BELIEVE in the future of aircraft in the United 

States. As an evidence of this belief we are exhibiting 

at the Aeronautical Show in New York City two Packard 

aircraft engines—an eight and a twelve —also a new type of 
plane designed by Packard engineers. 


These products, as yet, are not on the market. Our purpose at this 
time is to do our part, along with others, in giving to the public a true 
picture of what the near future has in store. By so doing, we turn into 
useful channels the results of experience gained in producing planes and 
engines for war. 


Packard Motor Car Company : Detroit 
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Department } 
Times Bldg. | | _ Keyport 
New York New Jersey 4 

The experimental age of the airplane has 

been passed. With its part in the war now a 

bright epoch in history, the airplane is going 


to create history in the world of commerce. 
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Stainless Steel 
otor Valves 


Meeting War Requirements Develops 
Valve Material Ideal for Many Motors 


TAINLESS STEEL was originally used experimentally by 
Hadfield, as a valve material in certain English motors and for 
other parts in which non-oxidizing qualities were desired. 


Then came the war. European airplane motor parts had to be 
nroduced in America. Stainless Steel valves were wanted on a large 
scale production basis for these high compression motors. Later 
some French and other foreign airplane motors built in this country 
turned to Stainless Steel as a remedy against burning and warpage of 
valve seats when war necessities demanded motors of greater ceiling 
power, consequently, higher compression and greatly intensified 
motor heats. 


During the last two years we have satisfactorily produced thousands of these 
valves to fill this demand and were able to do this because of extensive inquiries made 
into the properties of this steel in our laboratories and thorough tests made of its ser- 
vice qualities resulting in definite determination of the proper methods and processes 
to be followed in forging and heat treating the steel. 


This steel, therefore, is in no sense experimental either from the viewpoint ot 
manufacturing or service. It offers, we believe, an ideal valve material for many 
motors. Even when operating at high motor heat, valves of this steel 

— Withstand oxidation. 

—Hold their hardness. 

— Maintain their strength. 

—Have good wearing and seating qualities. 


Fusing, burning, warpage, loss of power and similar troubles are p~ctically 
negligible. 


Attention is invited to this valve material as one which holds possibilities for 
securing high efficiency in many motors, presents opportunity to test a possible remedy 
for valve difficulties, if existing, and enabling motor engineers, if desired, to increase 
motor power without decreasing valve efficiency. 


We have further data which we will be glad to present on request. 


The Steel Products Co. 


Cleveland Detroit 
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When The Thermometers Down 










-A turn of the switch to “H” will start that The other unit—the Single Spark—is the one 
chill-dulled motor in a jiffey. A thousand you use for normal running. You keep the 
sparks a second pour into each cylinder in switch at “S,”’ run on a lean mixture, and get 
firing order: and where is the motor in any all the power—with a minimum use of fuel— 
weather that can resist this flaming shower? that your motor is capable of developing. 


That is the Philbrin High Frequency System— 
the emergency unit of the Philbrin Duplex 
Ignition. You use it to meet abnormal condi- 
tions, when carburetion is faulty, fuel is poor, 


An airplane engine deserves the best there is in 
ignition systems. It deserves Philbrin. 


plugs are fouled, starting is difficult—when- Used by the Aeronautic Division of the United 
ever the engine shows signs of stubbornness. States Navy. 


Par raS 
‘'y r} | 4 “4 » a I \ ! 
<a 


PHILIPS-BRINTON CO. KENNETT SQUARE, PA. 


Ignition Specialists 501 South Broad Street 
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Photographic 
Surveying Equipment 


COMPLETELY AUTOMATIC CAMERAS 
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The Only Cameras That Show Contours 


The Only Complete Aviation Surveying Equipment 
The Only Automatic Self-Contained Cameras 
The Only Automatic Cameras with Correct Interval Regulation 
The First Successful Aeroplane Film Cameras 
The Longest Exposures of Any Aeroplane Cameras 
Absolutely No Static Electricity 


NO NECESSITY TO ENLARGE TO CAMOUFLAGE 
MECHANICAL IGNORANCE IN SHUTTER 
DESIGN WHEN USING BROCK CAMERAS 


We Specialize in Precision Machinery, Tools, Dies, Jigs 


Contract Manufacturing 


ARTHUR BROCK, JR. 


Tool and Manufacturing Works 
533 North Eleventh Street Philadelphia, Pa. 
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You’re Looking at the Inside 
of a Goodrich Dirigible 


Yes, and this is but one of the eight giant dirigibles built by Goodrich for Uncle Sam. 













Not to mention 362 kite or observation craft, ten supply and three huge target balloons. 


Or those big, billowy Silvertown Cord Airplane tires that made landing a pleasure in- 
stead of a menace after a night bombing raid. 


And yet, dramatic as is this chapter, the lion’s share of Goodrich energy was expended 
in producing gas masks, rubber boots, truck and pneumatic tires, raincoats and ponchos, 
tubing, insulated wire, mechanical and surgical goods for the lads who wallowed through 
the muck of the trenches. 


All of which emphasizes the tremendous resources turned to the nation for the readjust- 
ment period. 


THE B. F. GOODRICH RUBBER COMPANY 
City of Goodrich—Akron, Ohio 
See our exhibit at the 69th Regiment]Armory 


OODRICH 


RUBBER GOODS 
: Ne 
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Weight, 49 pounds 
complete. 

Cranks motors up to 
500 horspower. 
The device itself 
weighs but 30 

pounds. 

It is entirely self- 
contained without 
brackets or other 
gearing, bolting 
direct to crank- 
case of engine, 
and cranking di- 
rect to end of 
crankshaft 




















Official Tests 
All Satisfactory 


a 
CURTISS AIRPLANE 
CORPORATION 


April 20-22, 1916 
















HALL-SCOTT 
MOTOR COMPANY 


Dec. 6-7, 1916 
WASHINGTON 
NAVY YARD 
Aeroengine Testing Lab. 
Oct. 23-24, 1917 
LANGLEY FIELD 
May 15, 1918 


Information regarding these 
trials given on request. 
























iberty Starter 


Approved and Now Being Made 
For U. S. Naval Hydroplanes 





tinuously for 


bined with the 





This starter 


out it at option. 


A small air cylin- 
der, 144” x %” with 
piston running con- 


air 


pressure on gasoline 
feed tank is com- 


de- 


vice and entirely in- 
dependent in action. 


fur- 


nished with or with- 








HE simplicity and reiiability of the Liberty Starter for 
7. Airplanes are due to the fact that compressed air, the 

most reliable and easily controlled motive force 
known, is the actuating energy. 


Where chances of starter trouble cannot be taken, as, for 
instance, on naval seaplanes, this type of starter is equipped. 
Liberty Starters have been thoroughly tested by the U. S 
Navy, and are used on U. S. Naval Planes. (See list of 
tests made. ) 

The Liberty Starter is an air motor for starting, and a 
compressor to store air for its own energy in starting. It is 
entirely self-contained ; coupled direct to end of crankshaft of 
motor ; needs no alteration in motor or gear reduction, and 
has ample power for magneto starting. It is the one efficient, 
dependable type of starter for airplanes to-day. 

We welcome comparative tests, and will gladly ar- 
range for any kind of trial for the Liberty Starter. 


Specifications on Request 


MOTOR COMPRESSOR COMPANY 
52-60 Dickerson Street Newark, N. J. 


We will be represented at the Aeronautical Exposition 
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Every Log in this great pile of 


WALNUT 


has gone into an Airplane Propeller of proven per- 
formance for such of our customers as 
WRIGHT-MARTIN AIRCRAFT CORPORATION 
GALLAUDET AIRCRAFT CORPORATION 
LEWIS & VOUGHT CORPORATION 
| LOENING AERONAUTICAL ENGINEERING CORP. 
STANDARD AIRCRAFT CORP. 


Our own great lumber mills at Piqua have been in 
the business 30 years—for the last 15 years dealing 
in nothing but Walnut. Thus we know the market 
and always have an unlimited supply of this aristocrat 
of woods which is ideal for airplane propellers. 


Our propeller factory boasts an Engineering Depart- 
ment which is at your service—and which can, and 
will gladly, be of considerable assistance to airplane 
manufacturers in solving their propeller problems 
from the log to the finished propeller blade. 


Why not get in touch with us? 


HARTZELL WALNUT PROPELLER CO. 
PIQUA, OHIO 
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WYMAN-GORDON HIGH DUTY CRANK- 
SHAFTS did their full duty in Aeroplane 
Motors used by the United States and Allied 


Nations. 


We are justly proud of our contribution to the 
General Aeronautical Program. 
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Double 
Row 
Type 


di HE increasing 
numbersof New 
Departure two-row 
or combination 
radial and thrust 
bearings in use, 
certainly emphasi- 
zes the exceptional 
advantages claimed 
for this type. 


Added to the proven 
large values of the single 
row or conventional 

type, are the greater capacities and economies that are 
possible wherever the Double Row can be utilized. 


Send us your bearing installation layout problems. Our Engineering 
Department can and will co-operate. 


THE NEW DEPARTURE MANUFACTURING CO., 


Bristol, Conn.* i Detroit, Mich. 


New De ture 


Ball ‘Bearings 
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HE Aeronautical Exposition, coming as it does at 
the most critical period of this country’s avia- 
tion history is bound to have great influence on 

the future. 
try an impetus through large war time appropriations 


Congress has given the aeronautical indus- 


and this progressive attitude is reflected by the products 

exhibited. 

best airplanes in the world—given the opportunity. 
Both the Army and Navy have carefully prepared 


Our country is now ready to produce the 


aircraft programs which are dependent on the organiza- 
tin and appropriation bills for next year. 

Before the war, Congress was not convinced that the 
airplane would play an important role in warfare and 
begrudgingly gave it meagre support. Now, however, 
with the facts of the military and naval value of aircraft 
eearly demonstrated, there can be no excuse for placing 
the blame elsewhere. 

The development of commercial aviation is receiving 
They have 
The field, 
however, is a new one and will have to be charted care- 
Ill-considered ven- 


serious consideration by trained engineers. 


eertain definite information to guide them. 


fully so that no misstep be made. 
tures on impracticable lines will tend to retard rather 
than help the growth of aerial transportation. There- 
fore, sound business judgment should guide the early 
attempts to commercialize the air. 

The sporting use of the airplane will undoubtedly 
become widespread ere long owing to the numbers of 
trained pilots released from service. These fliers not 
only have the skill to make competitions thrilling, but 
also have faith in the safety of aircraft. They will, by 
their flying, make the air a popular sporting area. 

The Exhibition will have accomplished its purpose if 
it has encouraged these things, and the Manufacturers’ 
Aircraft Association deserves great credit for making 
such a show possible at this time. 


Possible Types of Commercial Machines 
In the development of commercial machines, two 
schools of thought have apparently arisen. 

Some designers maintain that if commercial aero- 
nautics is to become a practical achievement, utility and 
not comfort will be the paramount necessity. It is quite 
true that with present designs, airplane travel is not 
altogether pleasurable. The passenger when not pro- 
tected by an adequate wind shield is almost fully ex- 
posed to the blast of the wind. He may at the end of 
atrip be covered with oil. Exhaust gases and the noise 
of the propeller add to his discomfort. Even on com- 
paratively large two seater machines, the cockpit is far 
from roomy, and it is not pleasant to be muffled up to 


the ears, incased in a leather flying suit. 








To offset these disadvantages, speed and yet more 
speed is claimed to be a necessity. As an illustration, 
some recent machines have attained a maximum ground 
level speed of 150 m. p. h. Two hundred miles an hour 
will soon be realized. With such speeds a real saving of 
time would be attained by the business man on a trip 
of 300 or 400 miles, even when considering the time 
employed in going to a flying field at the beginning of 
the trip, and in reaching the city from the flying field 
on arrival—the so-called terminal delays—for the busi- 
ness man would, in view of this saving of time, overlook 
the many minor discomforts of air travel. 

To attain speeds of anything like the above values, a 
special type of machine will be evolved. It will probably 
be a machine not carrying more than one passenger, 
single motored, with only a moderate amount of wing 
area, and consequently a high landing speed. To reduce 
parasite resistance to a minimum, the body must be of 
the smallest possible cross-section, and therefore provide 
only little seating room. Since a comparatively small 
machine must be employed, only one engine can be car- 
ried. 

The second school of commercial airplane design be- 
lieves that the time has now come where serious thought 
should be given to the comfort of the passenger. And 
the following type is now broadly outlined. A multi- 
engined machine, of two or preferably three motors, so 
that in the case of one motor giving out, the trip can 
be completed on half or two-thirds the full power. The 
speed to be attained does not exceed 100-110 m. p. h. 
In a roomy central nacelle or fuselage, a fairly large 
number of passengers can be carried. The body of 
large machines has now such a depth and width that 
the occupants can be entirely enclosed and move around. 
Since only a moderate speed is desired, the designer can 
employ large wing areas with a slower landing speed. 
The stability in the air is increased by virtue of size 
alone, apart from any other features in design. Since 
a large machine is harder to maneuver rapidly, struc- 
tural factors of safety need not be so high. The pay 
of a pilot and pilot-mechanic is distributed among a 
large number of passengers. This type suffers, however, 
from the drawback that it requires vast landing fields, 
large hangars, and larger emergency landing fields. 

One designer intends to take his small ship and in- 
crease its size while maintaining its enormous speed. 
The other employs the larger machine and attempts to 
add to the comfort and greater safety of his design, 
by introducing aerodynamic and structural refinement. 

The question of the right type is far from being 
settled, and it will be interesting to watch new designs 
which will naturally fall into these two categories. 


Present Status of American Airplane 
and Seaplane Construction 


By Alexander Klemin 


In the present transitional state of the industry it seems Land Airplanes 
very interesting to present data on existing American practice, The Small Single-Scater.—This type has almost entirely beep 
both as regards machines of purely American design, and ma- _ neglected during the war. But a single machine is presented 
chines of foreign design rebuilt or redesigned in this country. which is of recent construction and for this no tests are avail. 
A study limited to American construction may not give as able. With a 45 hp. engine it seems possible, with a power 
wide a field for the construction of performance eurves for loading of 12.7 lb. per hp. and a wing loading of 5.65 |b, per 











LEPERE Two-SeaATeER FicutTer, 300 He. Hispano-Suiza ENGINE 





different weights per horse-power and different loading per sq. ft. to carry a 39 per cent useful load, with a range at full 
square foot, but data on types with which the designer is power of 2 hr. Given moderately skilful design, it should 
familiar mean a great deal more to him for comparative pur- under these conditions be possible to secure a low landing 
poses, than data on types which he has viewed through a _ speed, and a speed and climb surpassing that of the JN-4 with 
photograph or two. Moreover, examining what has been done a 100 hp. motor. The type, though quite useless for military 











Voucut ApVANCED TRAINING BrpLane, 150 Hp. Hisvano-Suiza ENGINE 


in the United States, we come to the conclusion that the entire purposes, would seem therefore to offer possibilities for eom- 
field of land machines has been fully covered with examples mercial and pleasure use. 
quite as good as those of foreign practice. Single-Seater Training Type.—With 80 hp. from a rotary 
In the single seater scout perhaps we have lagged, but there engine, it is possible to get comparatively great speed and elimb, 
are now several good machines of this type under construction. and very rapid maneuverability. As training ships for military 
In seaplanes it may be said that the United States actually pilots these airplanes have rendered the greatest possible 
lead. It is in faet possible to state that American practice is service. For civilian use, the only application they can have 
on a footing of equality with European practice; in the two- _ is for the use of pilots who wish to use them as stunt machines. 
seater fighter type at least two American machines show a_ Their high landing speed, and extremely sensitive control puts 
wonderful superiority over any existing European type. them out of reckoning as far as ordinary civilian flying is ¢on- 
All the data collected is presented in the appended ehart. It cerned. As a technical offset to their high landing speed, it 18 
is hoped that this is fairly representative and complete. If wonderful what can be done with a loading of 14.8 lb. per hp. 
any good machines have been omitted, it is because perform- namely, a maximum speed of 100 m.p.h. at ground level. 
ance data on these machines are not available. Two Seater Training—Primary and Advanced.—This may 
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well be subdivided into two classes. The plane with 90 
i 100 hp., and the plane with 150 hp., although in most cases 
the low-powered machine has been but very slightly redesigned 
jo take the more powerful engine. The low-powered type, 
geh as the Curtiss JN-4D with the Curtiss OX-5 engine, has 
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streamline. In the Loening a skillful utilization of the mono- 
plane has resulted in the elimination of interplane bracing 
and parasite resistance. These two airplanes mark an epoch in 
American design. 

Night Bombers.—These machines, capable of carrying ten 





LOENING Two-SkEATER FIGHTER, 


done yeoman service for the training of pilots. It is also a 
satisfactory machine for private flying, though somewhat slow 
in performance. If improvements are made in this type both 
as regards better streamlining, and better structure—these ma- 
chines have practically retained their pre-war characteristies— 
they should give real civilian usage. The 150 hp. type carries 
at present an expensive and delicate engine, but given one of 
slightly more rugged construction, they would form a handy 
instrument for pleasure flying. ‘The V.E.7 is a particularly 











300 He. Hispano-Suiza ENGINE 


or more passengers, and equipped with multiple engines, are 
capable of flight with part of the power plant out of commis- 
sion at a relatively small landing speed; they deserve for this 
reason careful study from a peace point of view. Utilized in 
warfare for night raids, far behind the lines, they have also a 
much greater range than the smaller two seaters. This type 
could be utilized for both mail service and passenger work. 
The Glenn Martin Bomber, with a higher power loading than 
the Caproni, shows a marked superiority both in speed and 





interesting example, and with a weight of 11.4 lb. per hp. shows 
& maximum ground speed of 116 m.p.h. 

Single-Seater Pursuit—The Spad and S.E.5 are very repre- 
sentative types, still in wide use at the end of the war, although 
they were being rapidly replaced by single seaters carrying 
300 hp. engines. With their extremely high loading and land- 
ing speed, these machines present none but military interest. 

The Two-Seater Fighter, Reconnaisance or Day Bomber 
Type.—One of the machines enumerated in our chart, the DH4, 
with slight modifications, is being used successfully for mail 
service. It is true that accidents on landing occur, the landing 
speed being too high, nevertheless the immediate utilization of 
this type shows that it has possibilities in peace time. One 
very interesting feature of the tabulated performance is the 
tremendous superiority of the Curtiss Triplane and the Loening 
Monoplane over the DHs and the Lepére. Without going to 
higher engine power, the designers of these two machines have 
achieved a real step forward as regards efficiency. In the 
Curtiss Triplane this has been done by the last refinement in 











Curtiss Pursuit TripLane, 400 Hp. Curtiss ENGINE 


climb. It has to yield as far as performance goes to the Eng- 
lish DH-10A, which is included for purposes of comparison. It 
is interesting to note that these very large ships are not far 
behind the two seaters in both speed and climb, at least not far 
enough to constitute a serious drawback in view of the distinct 
advantages the multiple engine type possesses for commercial 
utilization. 

It would seem on the whole that for land machines, we have 
a sufficient variety of types to draw upon, and but slight modi- 
fications to make to cover the immediate requirements of peace 
work. 

Seaplanes 

The work of the Navy has been even more silent than the 
work of the Army. Commander H. C. Richardson’s paper 
before the S. A. E. was perhaps the first announcement giving 
a classification of the Navy’s planes and their different fune- 
tion. Corresponding to the land single séater training planes, 
a certain number of Gnome engine sea-going scouts were used, 
such as the Curtiss and the Thomas. 
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NAVAL SEAPLANE NC-1, 


Most of the training was done however with two-seater ma 
chines, such as the Curtiss N-9, the R6, the Aeromarine and 
Boeing seaplanes. The N-9, after the substitution of the 
Hispano for the Curtiss Oxx 100 hp., was particularly suc 
cessful. The Curtiss F-boat, originally developed for sporting 
purposes, also underwent but slight modifications before being 
available for instruction purposes. Except for the single seate1 
scouts, all the small Navy boats are just as useful 
ships. 


as plezsure 


THREE 33 


0 He. Lirerry ENGINES 


The large submarine patrol and convoy machines _haye 
undergone a wonderful development during the war. The 
NC-1 for instance with its great range, enormous useful load, 
and fuel capacity is a wonderful product, immediately eapable 
of commercial application. It is interesting to note that aiter 
the long debate as to the sea-going qualities of the float sea- 
plane and the flying boat, the flying boat has eventually come 
to be exclusively. This applies in particular to 
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Loenine “ Kitten,” PropaBLy THE SMALLEST SEAPLANE 


INCLUDING Pitot AND 2 Hr. Fue, 650 Le. 
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XISTENCE. Span, 22 Fr. Cuorp, 5 Fr. Lenetu, 16 Fr. Gross 
ENGINE, 35 Hp. LAwrance. THE MACHINE Has SHOWN 
IN SPEED RANGE AND CLIMB 
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NAVAL SEAPLANE F-5-L, Two 330 Hp. 
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GLENN L. Martin Nicgut Bomser, Two 400 Hp. Liserry ENGINES 


















Spap C-1 Pursuit Brevane, 180 He. Hispano-Suiza ENGINE 


























Hanpiey-Pace Nicut Bomser, Two 400 Hp. Liserry ENGINES 
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SE-5A Pursuit BIPLANE, 200 He. Hispano-Suiza ENGINE 
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Caproni Nicgut Bomeper, THREE 400 Hp. Liperty ENGINES 











The Lawrance 3-Cylinder Airplane Engine 


The Lawrance 3-cyl. airplane engine is intended for use on 
sport type machines to carry either one or two people, and has 
been designed especially to fill this need. It has been worked 
out with the idea that a man who wished to take care of his 
airplane must have the minimum work to do in order to keep 
it in good condition. Therefore, it has been found advisable 
to design an engine with only three cylinders and arrange it 
in such a way that all the parts which need attention are read- 
ily aecessible. 

The performance curve shows that this engine develops 41.5 
hp. at 1200 r.p.m., 47 hp. at 1400 r.p.m., and 52.5 hp. at 1600 
r.p.m. The bore is 4.25 in., the stroke 5.25 in. 

The crankcase and air-cooled cylinders are of aluminum, this 
metal being used on account of its high conductivity which 
is very desirable for air-cooled engines. The crankcase 

















LAWRANCE 35 Hp. AIRPLANE ENGINE 


contains a single throw crankshaft of chrome nickel steel 
on which the three connecting rods work, and the re- 
ciprocating and rotary forces are counter-balanced by a pair 
of balance weights. This gives a very good balance far superior 
to the four cylinder automobile type of engine. 

Cylinders are of cast aluminum with air-cooling fins ma- 
chined on them, and with the head integral with the cylinder. 
In the head is east a bronze seat for the valves. This bronze 
seat has been found very satisfactory, requiring grinding very 
seldom, and on account of the coefficient of expansion of the 
two metals being very nearly alike, there is very little danger 
of its breaking loose with the expansion and construction of 
the cylinder at different temperatures. 

The valves, one inlet and one exhaust, are mounted in the 
head at a slight angle with the bore. They are both hollow, and 
the exhaust valves are treated with mereury in order to assist 
in cooling the heads of the valves. They work in bronze guides 
in the head of the cylinder. Here again bronze is used instead 
of iron because its conductivity is greater. The valve springs 
are of a new type. They are made of a flat ribbon of steel 
which is tapered so that its width is considerably less at one 
end than at the other. It is then rolled into a spiral, the wide 
part of the ribbon forming the outer coils. This gives a spring 
which has a very short overall length, and in which all the coils 
are stressed equally. 

The steel liners are pressed into the cylinder by a hydraulic 
press. They are y in. thick, and case hardened and ground in 
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place making a very fine wearing surface for the pistons which 
are of the ordinary round type with flat heads, and they have 
four ¥g in. rings at top and one wiper ring at the bottom of 
the skirt. 

The wrist pins are of the full floating type, and are kept 
from coming in contact with the walls of the cylinder by two 
bronze buttons which are pressed into their ends. The con- 
necting small end is bushed with Non-Gran bronze, and the 
rod itself is a hollow round rod drilled from the top end. The 
big end of the rod is in the form of a segment of a cirele, and 
fits in two grooves in the bronze bearing on the crankpin in a 
somewhat similar way to the method used on the Le Rhone 
rotary engine, except in this case the crankshaft is made all in 
one piece, and the bronze bushing is split and bolted together 
with four bolts. 

The propeller hub is mounted on the crankshaft on a taper 
of very ample proportions, and is pulled very tightly into place 
by means of a differential thread. On account of the generous 
proportions of these parts chafing of the propeller shaft and 
hub is never experienced. ? 

The valves are operated by means of three individual cam- 
shafts, one for each cylinder, which are also used to drive 
various auxiliaries such as oil pump, distributor, tachometer. 
These camshafts operate the cam followers with rollers and a 
push rod having a ball at each end. One of these balls is ad- 
justable for valve clearance. On the end of the rocker arm 
which operates the valve is a small roller, which obviates any 
side thrust against the valve guide. On account of the ex- 
pansion of the cylinder, the valve clearance varies very con- 
siderably, and the camshafts are so designed that the rollers 
attack the cams for the proper timing with .060 in. clearance. 
In order to obtain this clearance when hot, it is necessary to 
adjust for .015 in. when cold. 

The oiling system is interesting in that the manufacturer 
employs a system whereby the crankpin is oil cooled. Oil 
under pressure is forced through the shaft and a certain amount 
escapes at the various bearings for lubrication purposes. The 
remainder flows through a hole at the front end of the shaft, 
and passing through a ball check which maintains it at the 
desired oil pressure returns to the cylinder. The sump or oil 
tank is integral with the motor, being fastened to the pump by 
the erankease. The oil runs by gravity into this sump which 
on account of its exposed position is well cooled by the air 
stream. The oil is pumped through an ample strainer which 
can be removed very easily for cleaning purposes, and returns 
to the pump. 

Two forms of ignition are used on these engines, namely, 
a special magneto, which was designed for this job by Mr. 
Kliesrath, the engineer of the Simms Magneto Co., or the 
Philbrin battery ignition. Both of these systems are of inter- 
est as in both cases two plugs fired absolutely simultaneously 
only one breaker being used at a time. In case of the magneto 
the armature has one primary wiring but two high tension 
wirings and a separate distributor, the magneto running at 
114 times engine speed, and the distributor at 14 engine speed. 
This high speed of the magneto makes starting easy, and the 
magneto can be reduced to the smallest possible proportions, 
weighing in this ease 744 lb. 

The Philbrin ignition runs at one-half the engine speed and 
consists of two separate primary breakers, two high tension 
distributors, and two coils. By means of a switch either 
breaker can be put in use, operating both coils and both high 
tension distributors. Equipped with this system with a 20 
ampere hour storage battery, the engine weighs two pounds 
more than equipped with a magneto. The weight of the 
motor is 130 pounds with magneto and 132 pounds with the 
Philbrin system. This weight includes everything ready to 
run including the propeller hub. It does not, however, include 
the oil tank which weighs five pounds additional. 

The question of mounting an engine of this sort is very 
important and considerable experiment was carried on before 
the system illustrated herewith was adopted. It is a great 
advantage to distribute the stresses over various parts of the 
crankcase. 

The carburetor used is a Miller 134-in. type with barrel 
throttle having an altitude adjustment by which the level in 
the float chamber can be varied to suit the conditions. 
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\U. S. A. Bristol | 


Packard-Lepere. 


| 
| 
| 
| 


Glenn Martin... 
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and Fischer 
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Handley-Page 
Standard. 


Gallaudet..... 





Type 


G-2 (Bi.) 


Navy-Curtiss. NC-1 
= ‘ H-16 
epCutin....| meal 


U.S. B-1 (Bi.) | 


C-II (Bi.) 


Curtiss 18-2 (Tri.) 
a = 
| | 
Loening. a (Mon.)_ | 
U.S.A DH-10-A 
(Bi.) 


No. of Crew 


0-400 (Bi.) 


Curtiss N-9 (Bi.) 
Standard... JH (Bi.) 
' | 
Curtiss | N-9H (Bi.) 
Curtiss | R-6 (Bi) 
Curtiss F (Flying | 
Boat) (Bi.) 
Aero-Marine... M.L. (Bi.) 


| D- (Bi.) | 
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6.—Night Bomber Machines 


| 7.—Training Seaplanes (Pontoons) 
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a = | 3 
F ; 2 | 9s 
2 [2] 3] 4 
3 = ‘= 2 
3 2 ‘S a 
28 & = 28s 
§ £ => | 
se S — ip 
Ze ie) i Sa 
1 | 410 
Liberty- | - 
12-K 1800 
1 310 
Hispano- —— 596 
Suiza 1800 
1 397 
Liberty- - 950 
124A 1700 
1 400 
Curtiss- 740 
K-12 2250 
1 340 
Hispano- — 618 148 
Suiza-H 1800 
2 397 
Liberty- —— 
12 1700 
2 397 
Liberty- —— 
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3 330 
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Hall-Scott- ~ 445 85 
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8.—Light Bomber Seaplane 


Liberty- 


(Pontoons ) 


330 
1600 


330 
- - S80 
1600 
330 
= SSO 
1600 
330 
S80 
1600 
330 
1221 1 
1600 


* Including area of non-skid planes (16 sq. ft.) 


9.—Submarine Patrol and Convoy Machines 


Gross Weight (Ib.) 
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1900 


1650 


2000 


2550 


1440 


3915 


(Flying 


4840 
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Zs was . 
ox <= i 
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344 364 360 
483 341 360 
445 301 330 
360 350 330 
1430 927 540 
1492 1769 540 
9950 1486 715 
mw) 3300 610 
159 350 
219 360 
160 350 
690 330 
230 100 330 
330 
650 485 0 
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Characteristics of American Built) 


Total Wing Area, incl. 
Ailerons (sq. ft.) 
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309 


1070 


1384 


6145 


496 


429 


496 


600 


420 
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1397 


1164 


803 


Wing Curve 


| 
| 


L.W.F 
4 


Sopw. 


§.A.C. 
48 


R.A.F. 
15 


(Ib 


Wing Loading 


| 
| per sq. ft.) 
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The Packard Aircraft 


Aireraft engineers and manufacturers, who were intimately 


associated with aeronautical development during the war, gen- 
erally agree that in spite of the wonderful progress which took 
place during that period, this was necessarily of a foreed 
nature. While splendid results were thus obtained, a great 
deal of refinement of details still remain to be brought about 
rapidly under peace-time conditions, tending toward the 
simplification of the airplane—at the same time adding great- 
ly to its reliability and safety. 

The Packard engineering and manufacturing organizations 
are well 





Engines and Airplane 


type, carefully designed to prevent freezing on the shaft or 
becoming loose. 

Crankease-—The crankease is of the box-section type, split 
on the center line of the crankshaft with the main bearings 
carried between. Long through-bolts unite the two halves. 

Cylinders.—The cylinders are of the individual steel type, 
which gives beside lightness and reliability excellent water 
circulation and valve cooling. 

Valves.—The valves are 2 in. diameter in the clear with 30- 
deg. seats—the intake valve lift being 7 in. and the exhaust 

% in. This 





equipped 
to take up this 
peace-time de- 
velopment on 
account ot 
their intimate 
partici- 
pation in the 
Govern- 
ment’s aireratt 
program, 
as well as their 
exhaus- 
tive study of 
aireraft engine 
develop- 


ment during 
several years 
just before 


this country 
entered the 
war. 

Sinee the 
Armistice was 
signed, the 
Packard Engi- 
neering D e - 
partment has 
designed a 
series of air- 
eraft engines 
based on their 
extensive ex- 
perience with 
a view to cov- 
ering the field 
of fixed - type 
eylinder air- 
eraft engines. 

In designing 
these engines, it has been aimed at to retain all the good fea- 
tures of the experimental Packard aircraft engines, developed 
before the war, which were incorporated in and proved out by 
the Liberty engine, and to eliminate the objectionable features 
—these largely having to do with installation difficulties. This 
has resulted in a handsome saving in weight in the completed 
plane, as well as in reducing the complication, increasing the 
reliability, and improving accessibility of the engine. _ 

As the three engines in this series are of similar design, the 
following description of the smallest engine, model 1-A-744, 
aptly illustrates the entire line. 


Model 1-A-744 Engine 


Number of Cylinders—Eight cylinders, 4%4 in. bore by 5% 


in. stroke—set at an included angle of 60-deg. 
Crankshaft.—The crankshaft is of the 5-bearing type, all 
bearings being carefully proportioned to give uniform life. 
Connecting Rods.—The connecting rods are of the straddle 
type, properly proportioned and equipped with proper bear- 
ings to give uniform, long and uninterrupted service. 
Pistons.—The pistons are of the aluminum die-cast type, 
equipped with floating piston pin, and a new arrangement of 
rings to prevent fouling of plugs when coasting down from 
hich altiude. 
Propeller Hub.—The propeller hub is of the quick detachable 
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generous valy- 
ing results in 
a very high 
m.e.p. even at 
speeds of 1800 
or 1900 r.p.m. 

Camshaft 
and Rocker 
Arm.—T he 
camshaft and 
rocker arm as- 
sembly is of 
the_ enelosed 
type, devel- 
oped by Pack- 
ard before this 
country en- 
tered the war, 
and used on 
the Liberty en- 
gine with great 


success. 
Lubrica- 
tion —Lau- 


brication is of 
the full pres- 
sure feed type. 
The oil pump, 
screen, and 
blow-off valve 
are located low 
down, which 
makes them 
easily accessi- 
ble through 
suitable doors 
provided 
in the airplane 
body. 

Cooling Sys- 
tem.—The engine is designed especially for the use of a nose 
radiator, but is equally adaptable to any other type of radiator 
arrangement. The water pump, situated underneath the erank- 
case, is equipped with an automatic spring take-up for the 
stuffing box and is readily accessible from underneath the en- 
gine. 

Ignition.—The ignition is an improved Deleo type in which 
the heads remain stationary and the spark advance is obtained 
by advaneing the drive shaft. Complete double ignition to 
two sets of spark plugs is provided and the engine will func- 
tion properly on either set. The ignition distributor heads 
are easily accessible from each side of the airplane body. The 
generator is located in the saddle of the engine and is. quickly 
detachable for inspection. 

Carburetion.—The carburetor is of the double Venturi type, 
with improved altitude adjustment. It is located on the bottom 
of the erankease, which in addition to making it very accessible, 
provides for proper gravity feed and keeps the intake pas- 
sages properly warmed without reeurring to the hot water 
jacketing system. 

Weight.—The engine, complete with propeller hub, ear- 
buretor, ignition distributor heads, ignition switch, generator, 
starting motor and starting switch, weighs 520 lb. A proper 
battery to provide current for cranking and starting ignition 
weighs 40 lb. The water contained in the cylinder jackets, 
pump and pipes weighs 25 lb. A nose radiator to cool this 
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engine holds 27 |b. of water, making the total weight of cooling 
water 52 lb. A nose type tubular radiator weighs 73 lb. 

General Dimensions.—Center to center of bed timber bolts, 
141% in.; extreme width over-all, 2742 in.; highest point above 
bed timber, 201 in.; necessary distance between radiator and 
front bulk head for proper mounting is 34 in. to 36 in. 

Model 1-A-1116 Engine 

The specifications for this engine follow those for model 
1-A-744 exactly, with the exception that it is provided with 
twelve cylinders, instead of eight, and is 12 in. longer. 
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NOSE OF THE PACKARD BIPLANE 


The weight of this engine, complete with propeller hub, 
carburetor, ignition distributor heads, ignition switch, gen- 
erator, starting motor and starting switch, is 710 lb. 

Model 1-A-2025 Engine 


The design of this engine is exactly similar to model 
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1-A-1116, with the exception that the dimensions are changed 
as required for 534 in. bore by 614 mm. stroke. 

The weight of this engine, complete with propeller hub, 
carburetor, ignition distributor heads, ignition switch, gen- 
erator, starting motor and starting switch, is 1,000 lb. 

In spite of the fact that this is one of the largest aircraft 
engines designed to date, its compact arrangement makes a 
very neat streamline installation possible. 

Packard Airplane 

After laying down the design of their new series of aircraft 
engines, the Packard engineers turned their attention to the 
design of an airplane around the smallest model with the view 
of producing an airplane embodying the greatest number of 
valuable features made possible by ‘his new engine. 

In the design of this plane particular attention has been 
paid to the safety of the passengers as regards strength and 
reliability; the very best materials are therefore used in its 
construction and the factor of safety is over seven. . 

While designed for the man who appreciates utmost. re- 
liability in airplanes, this machine also answers the demands 
of those who want a light, maneuverable machine, capable of 
the very highest order of performance consistent with reason- 
able economy and comparatively slow landing speed. 

The following is a specification covering this plane: 
POWER PLANT 
Packard 8-cyl., 160-hp. engine; 160 hp. at 1525 r.p.m. 
Weight, complete with propeller hub, self-starter, battery and engine 


water—5585 Ib. 
Fuel consumption .50 to .54 1b. per hp. at sea level. 


WING AND CONTROL SURFACE AREAS 
a) Sere eens ie cre ye ee er pe a 387.6 sq. ft. 
ee SE RPE Peer reer re Tee oro Tees ere 48.3 sq. ft. 
WOE URE oo ce kc cece se asasdces dasa saadeaansede 7.0 sq. ft. 
PPPOE eee eo ee roe ers Tee re 12.0 sq. ft. 
SETI ST OEE eT Tre eer re 35.7 sq. ft. 
0 eS ee oS ree re ere oe rir ee 21.9 sq. ft. 

WEIGHT 
NE: IOS ong is acs s aks 5 eh Rae Oe eens tee 1520 Ib. 
ON OES ECT TE COT re ls Cer ee ee 210 Ib. 
ere en ree tere oes er ee ee 30 Ib. 
M.S . -ei:00ip) a6 40.60.01 .d seid, 6k See BUA Ok Be Oe SNe eee 52 Ib. 
eee werner er ee) 25 Ib. 
Sree ore Se re ee me Pee on 165 Ib. 
ee SE OEP COREE Sree eee ee a ee ee 165 Ib. 
POOR Calne WOME 6 6 asic bist os Caw scenes soe eake 2167 Ib. 
a. ee Pe ee err ee et rr 13.5 Ib. 
Rg eee ee ee ee Tere 5.6 Ib. 
POPEEREIUIS: CREFR. TROOEOD. 66.65 os er ECE E Hi wccwewdd 100. Ib. 
PERFORMANCE (Estimated 
ag er re ee re rer ee 102 m.p.h, 
eS ae OR err rere ore se 100.5 m.p.h. 


98 m.p.h, 


ee ae ec ee ee 
90.5 m.p.h. 


SERED AE: SMU BES oi os see heseed inouvega ae 


OR ee” 8 Bae ee merrerer yr wo of Peers 7.5 min, 
oe Perr etre ot ere 18.1 min! 
Se ME Soca oon aso a'eld-5-5-d hue DB eaars ba da dele 34.5 min, 
SPD: - QO oa 65485 5 be Nawal WO Fe DEWDOon D5las Hae 19,500 ft. 
Fuel range, wide open, near sea level............... 2.5 hr. 
Fuel PANGS, WING CHOU, BE. BOOO This ccckcccccccscsscs 3. hr. 
Fuel ERGO, Week GON, OF BO DOS Teco iccc kc cnsescsied 3.5 hr. 
Fuel ice Wee: GOOD, BE BEGOO. Bhiio 6 civ wikises ese pass 4 hr. 
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. The new Curtiss Model K 12 aeronautical motor 
A Curtiss J. N.in flight. 


: The Curtiss Flying Boat built for Rodman Wana- 


maker. ; 
A Curtiss Mailplane. 
The famous Curtiss J. N. 4D, on which over 98% 


of all American and Canadian pilots were trained. 
The Curtiss O. X. motor regarded by experts as the 


best 90 H. P. aeronautical motor made. 


7. The Curtiss Model L Triplane. 
. A Curtiss Triplane Flying Boat. 


Factories and Flying Fields: 


=e ba saci 7 
Pz a 
; 2 —_ 5 asin 
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9. Another view of the Curtiss K, 12 motor — this 
5 I than any other 400 H. P. 


g Corporation Plant at 


12. The fuselage assemblv floo 

A recent commercia! Curtiss Tractor 

A Curtiss twin J. N 

A rear view of the Curtiss H. S. 2 flying 
16. A Curtiss Triplane military tractor. 


boat. 


se28 G8 


THE INSIDE STOF : 


. Three early Curtiss military tractors. 
is. The gigantic navy N. C. 1 flying boat, built by 


Curtiss Engineering Corp., recently flown 
51 persons aboard. The largest flying ks 
world. 

19. A modern English type of military tractor. 

20. A Curtiss Triplane Hydro. 

21-22. Building flying boat hulls for the navy. 

23. A view on the assembly floor at one of the 
plants. 

24. Another one of the Buffalo assembly floors. 


CURTISS AEROPLANE & MOTOR CORPORATION, 


Buffalo 


Hammondsport, N. Y. 


Newport News, Va. 


Miami, Fia. 
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OF THE CURTISS 


%. A panoramic photograph of the general assembly 
“oor at one of the six Curtiss Buffalo plants 
%. The motor assembly at Hammondsport. 
| 2. A Curtiss F boat. 
3. The Curtiss H. S. flying boat. 
| BA few of the thousands of women employed in 
Curtiss plants. 
. Two Curtiss Triplanes. 
a. Assembly floor—Fuselages. pounds. : i 
| A skeleton of the Curtiss J. N. showing construc- 38. The most efficient Hydro in the world. 
jon. 39. The first hull of the FSL flying boat. 


33. The Curtiss R 4 Mailplane. ’ 

34. An aeroplane photo of the Buffalo North Elmwood 
plant just before completion. 

35. Girls sewing wing panels. - 

36. The new Curtiss M. F. flying boat. : 

37. The fastest aeroplane in the world. The Curtiss 
type 18, credited in government reports with 169 
miles per hour, with full military load of 1100 


40. The Curtiss J. N. 4 D. 

41. The Curtiss H 12 fiving boat. 

42-45. Various departments in the Buffalo plants of 
the Curtiss. 

ne A general view of one of the Curtiss metal working 

shops. 


SEE OUR EXHIBIT AT 
AERONAUTICAL EXPO- 
SITION AT MADISO 
SQUARE GARDEN, N.Y. 
MARCH Ist TO 15th. 


mes Office: 52 Vanderbilt Avenue, New York aa BURGESS CO., Marblehead, Mass. 


CURTISS ENGINEERING CORP., Garden City, L. I. 
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In the event that the Packard Co. should decide to take up 
the manufacture and sale of this airplane, exhaustive sand 
tests under official supervision will be completed before any 
deliveries are made to customers and a copy of such sand test 
report will be furnished to each purchaser so he may be fully 
informed as to the exact strength of his machine. 

On account of the arrangement of the carburetor, with its 
air intake protruding through the lower part of the fuselage, 
it is claimed that it is absolutely impossible to set this plane 
on fire under any condition. 

The comfort of the passengers has been carefully looked 
after. The engine is entirely housed in, making it impossible 
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for oil or gases to blow back in the passengers’ faces and bulk 
heads are provided on each side of each passenger to prevent 
drafts. 

The after cockpit is arranged especially for the pilot, but the 
necessary dual controls are provided, so it can be flown from 
the front seat, thus making it possible to use this machine for 
instruction work when desired. The controls in the forward 
compartment, however, can be removed quickly, if it is desired 
to make it impossible for the passenger to interfere. 

The machine is provided with a compartment for clothing 
and another for two suitcases, which should be found very 
convenient for eross-country flights. ; 


The Murray-Willat Valveless Rotary Engine 


The Murray-Willat valveless rotary engine is of the two 
stroke type, with a pressure blower built as an integral part, 
which compresses the air and forces the fuel into the engine at 
altitudes where the rarefied atmosphere fails to perform this 
function. 




















Fic. 1. Front View or THE 90 Hp. Mopen 


The first engine of this type was built by the Murray-Willat 
Co. in 1910, and after some experimentation two models were 
built, the characteristics of which are given herewith. 


90 H.P. Mope. 
100 mm 


tore . 

Stroke ae 130 mm 

Engine speed 1,200 r.p.m 
90 


Horsepower ...... 
Gasoline consumption . 
Oil (mineral) consumption 


24 litres p.h. 
10 litres p.h. 


Maximum diameter .......... 737 mm 

Weight, including airscrew hub. 118 kg 
535 H.P. Move! 

ore eens i 75 mm 

90 mm 


Stroke n 
Engine speed 
Horsepower 
Gasoline ; 
Oil (mineral) 
Diameter 
Weight 


Fig. 1 shows the front part of the 90 hp. engine with open 
exhaust“pgrts, allowing for full scavenging and permitting a 


1,200 r.p.m 


35 
14 litres p.h 
6 litres p.h. 
660 mm 
60 k 


blast of fresh air to blow through the cylinder and across the 
top of the piston at the end of each stroke. As each cylinder 
fires every revolution, the torque is of the same character as 


that produced by a 12-eyl. four stroke engine. 


The eylinders are turned from forged steel billets. The 
large ports (Fig. 2) are the exhaust ports, while the smaller 








ones are the intake ports; the latter register with the deflectors 
provided on each side ot the top ot the piston, throwing the 
incoming charge toward the top of the eylinder and preventing 














Fig. 2. CyLinper anp Piston or THE 90 Hp. MopEL 
it from escaping through the exhaust ports until the piston on 
its upward course closes all the ports. 

The erankease consists of two halves which are machined 
from solid steel forgings. Each eylinder is seeurely held im 
place by a shoulder which fits into a corresponding groove in 
the erankease. With the cylinders assembled, the two halves 
of the erankease are then bolted together, clamping the 
cylinders in with a positive grip, which dispenses with the 
necessity of using any cylinder bolts, clamps, grip rings, ete. 
The number of small parts is thus reduced to a minimum, and 
dissembly and overhauling are greatly facilitated, the usual 
time employed in dismantling the engine being from 20 minutes 
to half an hour. 

The connecting rods are mounted in a spool whieh is carried 
in a ball bearing on each end, the whole unit revolving with the 
engine, while the crankshaft remains stationary. The latter is 
hollowed out for the purpose of affording passage to the gas 
from the blower into the erankease, where it is held under a 
pressure of 7 lb. furnished by the blower. This blower, which 
ean be made of sufficient capacity to compensate for loss of 
pressure at high altitudes, is contaimed in a housing provided 
behind the rear plate of the crankcase; it is operated by a 
rotor and blades which turn with the crankease. 

Ignition is secured by means of a magneto which is mounted 
at the rear of the crankease to the blower housing. 
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Liberty Aircraft Engine Ignition 


By O. T. Kreusser 


Engineer of Aviation Ignition Instruction, The Dayton Engineering Laboratories Co. 


The reliability of all high powered aeronautical engines in 
flight is largely governed by the dependability of its spark 
plugs. The service, due to the extreme temperature and pres- 
sure conditions, is so severe that satisfactory performance can 
only be obtained by the use of duplicate spark plugs in each 
evlinder. This design requires the use of an ignition system so 
duplicated that independent operation ean be obtained with 
either set. It also permits construction so the failure of any 
part of the ignition 


The generator is 
so arranged that the voltage is kept constant at all operating 


plied by a generator and a storage battery. 


speeds. As the generator does not produce sufficient voltage 
at cranking or extreme low idling speeds, the current at this 
time is supplied by the battery. In this way a practically 
constant pressure of low voltage current is available at all 
times. The battery is of special construction, light in weight, 
and will function satisfactorily in any position without leaking 

electrolyte. The 





system will not 
; interruption 
functioning 
whole 


cause 
in the 
of the 
tem. 
The Liberty en- 
gine, having its 
cylinders located at 
an angle of 45 deg., 
has its explosion 
impulses at unequal 
intervals, or at pe- 
riods of 45 and 75 
deg. alternately, 
for the 12-eyl- 
model, and 45 and 
135 deg. for the 8- 
eyl-model. To ob- 
tain an ignition 
spark of the same 
intensity at these 
irregular intervals, 


SyYS- 


and the simul- 
taneous occurrence 
of the duplicate 


sparks, not only at 
the proper firing 








capacity of the bat- 
tery without the 
generator in cir- 
cuit, is sufficient to 
operate the Lib- 
erty-12 at flying 
speed for three 


hours with double 
ignition or even 
eight hours’ with 


single ignition. 
The engine after 
once being started 
can be operated 
indefinitely without 
the battery, pro- 
vided a speed of 
over 500 r.p.m. is 
maintained. In nor- 
mal operation the 
battery provides 
the current for 
starting and for all 
engine speeds be- 
low 650 r.p.m. by 
using single igni- 
tion. Above 








angle, but maintain 
that relation at all 
speeds, calls for 
scientific design of 
apparatus and accuracy of manufacture of all the parts. 

‘he Deleo generator battery type of ignition having proven 
itself particularly adapted for reliable high speed work, is used 
as the means of operating all Liberty aireraft engines. The 
ignition, being designed and developed for this work, forms 
an integral part of the engine itself. Full advantage has been 
taken in the design to make its attachments simple and its 
timing accurate. 

Advantage has been taken of the sturdy construction that 
this type of ignition permits, and parts are constructed to give, 
not only long life and wear, with few adjustments, but reli- 
ability, insured by the duplication of parts performing the 
same function. In this way the factor of safety against me- 
chanieal failure of parts is generous, which together with light 
weight is of importance in aviation work, Accessibility, per- 
mitting the desirable ready inspection of parts and adjust- 
ments when in the airplane, as well as rapid testing before and 
after installation, is also a feature which has taken an import- 
ant part in its design. ; 

The Liberty ignition produces a spark of maximum inten- 
sity at low speed, insuring easy starting and regular idling. 
It operates equally as well at high speed, at all times producing 
a single intense spark at the instant required, reducing the 
wear and heat at the spark plugs to a minimum—a particular 
advantage over an ignition giving a shower of sparks or flame, 
causing excessive high tension distributor wear, and spark 
plug trouble. It further permits ready mechanical synchron- 
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ism of the high tension eurrent furnished to the duplicate Sys- 
tem of spark plugs and is weather and moisture prool and 
unaffeeted by climatie conditions. 
The generator battery ignition in use on the Liberty engines 
consists of a constant source of low voltage direct current, sup- 
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speeds of 650 
r.p.m. double igni- 
tion is used at 
which time the gen- 
erator is automatically placed in the cireuit and supplies the 
current for the ignition and keeps the battery charged. The 
battery remains in circuit at all times, as an emergency source 
of supply in event of damage to the generator or its cireuit. 
As battery current must be available to permit starting the 
engine it assures an available emergency supply at all times 
when operating. 

The low voltage current supplied by the battery or genera- 
tor is controlled by means of a two-lever switch unit contain- 
ing an ammeter which at all times indicates the flow of ecur- 
rent to or from the battery. The switch is usually located on 
the cowl, convenient to the pilot. 

Through the switch the current is supplied to the two dis- 
tributors which are mounted horizontally and form the ends 
of the overhead camshaft housings. The right hand switch 
lever controls the current to the righ hand distributor which 
furnishes the high tension current to each spark plug at the 
distributor side of each cylinder, The left hand switch lever 
controls the current to the left hand distributor which furnishes 
the high tension eurrent to each cylinder at its propeller end 
plug. 

The distributors which are identical and interchangeable are 
constructed with an ignition coil, which provides the means of 
transforming the low voltage current to high voltage, and a 
breaker mechanism. The breaker mechanism interrupts the low 
voltage current supplied from the switch after passing 
through the primary winding of the ignition coil and causes 
high voltage current to be produced in the secondary winding 
of the coil. 

The coil is sealed moisture proof in a Bakelite moulded head 
which forms the cover enclosing the breaker mechanism. The 
electrical connections between the coil and breaker mechanism 
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are made by installing and securing the Bakelite head in posi- 


tion. 


_ The high tension current generated in the secondary wind- 
ing of the coil is delivered to a high tension rotor fastened to 


the cam actuating the breaker mechanism contact arms, and 
distributes the high tension current to the spark plug lead 
terminals which are located around the periphery of the Bake- 
lite head at proper angular position, 

The spark ‘plug lead from each terminal is carried through 
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a high tension manifold consisting of a drawnlight steel tube. 
This is used to avoid trouble caused by induction and is se- 
eured on top of the engine with an outlet for each lead over its 
particular spark plug. 

As each distributor supplies each cylinder with ignition and 
is independently operated by the respective engine cam shaft 
continuous operation of the ignition is assured in event of 
breakdown of either. 

Advance and retard is obtained by revolving the distributor 
breaker mechanism and head on its base. A retard of 10 deg. 
and an advance of 30 deg. is provided. Simultaneous move- 
ment of both distributors is obtained by connecting them to- 
gether with a straight adjustable connecting rod giving a sim- 
ply aceurate control. As the ignition units were designed to 
form an integral part of the engine, the attachment is made 
simple and substantial, and timing positive and accurate. 

The distributors are constructed so the drive pin and high 
tension rotor bear a definite relation to the distributor cam 
lobes which operate the breaker contact arms. In this way the 
positive relation between interruption of the primary current 
and the distribution of the secondary cannot be varied. The 
driving flange which engages the drive pin is uniformly located 
on the engine cam shaft, so when the engine erankshaft is 
brought to any firing point the ignition distributor can only be 
applied in correct relation. 

The aceurate timing of the ignition to the engine is most 
easily accomplished by setting No. 1 left hand piston to full re- 
tard position, i. e. 10 deg. past top dead center on firing stroke. 
This position brings the driving slot of the distributor drive 
flange fastened to each cam shaft in the center line of its re- 
spective cylinder block, with slots pointed upward. With dis- 
tributor revolved to full retard position it is directly fastened 
to the cam shaft housing which is flanged to accommodate 
same, As the drive pin must first engage the driving slot to 
permit the base to seat, the distributor rotor locates itself at a 
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position directly in the center of the spark plug terminal for 
No. 1 left hand cylinder. This is the same on each distributor 
To eare for the possible variation of machine work upon cam. 
shaft and housings and distributors, the fastening holes in the 
distributor base are slotted. This permits of slightly varying 
the opening of the breaker points in relation to piston position 
and obtaining accurate mechanical synchronization of one dis- 
tributor with the other. 

Both distributors are set independently without changing 
position of the crankshaft and seeured so the contacts are just 
beginning to separate with proper rotation of cam. An ae- 
curate means of checking synchronization is accomplished by 
using two low voltage lamps and a battery and connecting 
one lamp in series with each breaker mechanism. The simul. 
taneous opening of the contact points is indicated by the simul- 
taneous flashing out of the lights. 


Ammeter 


The use of an ammeter permanently located in the primary 
cireuit gives a very rapid method of checking the condition 
of the entire low voltage cireuits. This can be done with en- 
gine stopped or operating. When cranking an engine for 
starting with one switch lever placed in “on” position, the 
ammeter shows a 4% to 5 amperes discharge, abruptly drop- 
ping to zero as the contact points open. When the engine 
operates at low idling speed on single ignition the ammeter 
shows 3 amperes discharge which decreases to 11 amperes at 
high speed. Each ignition is tested separately by idling and 
accelerating on each switch alone, which checks one distributor 
cireuit against the other. At 650 r.p.m. with both switches in 
“on” position the ammeter reads zero or charge, as at this 
speed the current for ignition is furnished direct by the gener- 
ator, and any excess flows to the battery. Upon accelerating 
with both switches “ on” the ammeter should show charge. If 
the charge is excessive, i, e. over 5 amperes, it most likely in- 
dieates a battery that has been excessively discharged. 

By means of the ammeter, not only proper ignition perform- 
ance, but improper functioning, even though the engine may 
be running regularly, is immediately indicated and can be 
rapidly isolated. By means of the ammeter, defects can be 
located without loss of time or disturbing connections or units. 

The ammeter thus provides the pilot or operator with a 
visible means of knowing that ignition is functioning properly, 
as well as usually informing him of improper functioning 
long before it is indicated in the operation of the engine. 


Generator 


The generator is a four pole shunt wound unit of com- 
pact design and the rugged construction which low voltage 
direct current machines permit. It is approximately 81% in. 
high and 4% in. in diameter and weighs 11.25 lb. It is 
mounted vertically, directly upon the engine on top of the 
erankease at the distributor end, in the 45 deg. angle V be- 
tween the cylinders. The armature shaft extends into the 
crankease where it is driven by the generator driving asselm- 
bly, which forms the driving unit, actuating the vertical drives 
for the engine overhead camshafts. The generator is driven at 
one and one-half times crankshaft speed by means of the 
armature shaft which is splined, engaging the socket of the 
driving assembly, forming a simple positive drive with the 
engine. 

The generator is made up with a forged steel field frame 
and provided with four forged pole pieces securely held in 
place by two shoulder tap serews each. The field coils are 
wound and connected together and properly shaped and im- 
pregnated in insulating varnish and rigidly held in place by 
the pole pieces, 

The generator field frame is fitted with upper and lower 
end housing of machined cast aluminum, all being secured to- 
gether by means of four through tap bolts. 

The lower end housing is flanged and forms the pedestal 
for mounting the generator on the engine by means of three 
stud bolts. It alse contains a small countershaft containing 4 
twelve-tooth spiral gear which is driven by a four-thread worm 
milled in the armature shaft, and forms the drive for the 
flexible shaft of the tachometer indicating the r.p.m. of the 
engine. ' 

The upper housing contains the ball bearing upon whieh 
the armature is pivoted. The generator contains but a single 
hearing, the lower bearing being formed by the generator driv- 
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ing assembly with which the generator is accurately lined up 
by means of a turned pilot on the lower end housing. 

The upper housing also contains the four brushes (i. e. two 
positive, which are insulated, and two negative which are 
grounded direct to the frame). These form the means of ecol- 
lecting the current generated. The use of four brushes which 
are of carbon, insures not only long life of brushes and com- 
mutator with little attention, but a factor of safety in event 
of brush or spring breakage. The upper housing also con- 
tains the terminals forming the connections to the external 
circuit, and which are extended through a pressed aluminum 
cover encasing the upper housing of the generator, making 
same moisture and dust proof. 

One of the positive brushholder pivots is extended through 
the upper housing and cover and forms the positive generator 
armature terminal. 

The shunt field obtains its current by being directly con- 
nected to the armature cireuit in the generator. 

The ground side of the field is carried out of the upper 
housing by means of an insulated terminal screw which extends 
through the aluminum cover, from which it is insulated by 
means of bushings secured with metal eyelets. The generator 
field is grounded through a connection made from this ter- 
minal to the voltage regulator. The generator voltage is con- 
trolled by the current flowing through the field which is auto- 
matically governed by the regulator, 

The armature is constructed with a built-up core of punched 
soft iron laminations, which are firmly secured to the arma- 
ture shaft. The armature, which has twenty-one slots, is of 
the wave wound type with formed coils well insulated and 
secured in the core slots, and held in position by banding 
wires. The commutator is built up of hard rolled copper and 
contains twenty-one segments with mica insulation. The seg- 
ments are slotted for driving fit of the coil leads, which are 
soldered into position, The commutator is machined to proper 
size, and the insulation between segments slotted one thirty- 
second inch below surface of bars. This is done to insure good 
commutation whieh would otherwise be hard to maintain, due 
to the uneven wear of copper and mica; which would cause 
brushes to chatter and result in burning and blistering of the 
commutator. After the armature is completely assembled, it 
is impregnated with heat resisting insulating varnish and 
baked. Its outside diameter is then ground to insure absolute 
voncentricity and proper clearance with the pole pieces. The 
urmature shaft is of generous dimensions, and is bored hollow 
for the greater part of its length to reduce weight which in- 
sures minimum bearing strains. The upper end of the arma- 
ture shaft adjacent to the commutator is ground to accurately 
fit the ball bearing through which it extends, and is threaded 
and seeured by washer and nut and cottered, which thus sus- 
pends the armature on the upper bearing, which is fastened 
in the upper housing. ; 

The voltage of the eurrent furnished by the generator is 
governed by a voltage regulator so it never exceeds 10 to 104% 
volts. Its current output is governed by the battery condi- 
tion and load, but the generator is arranged to carry 5 to 6 
ampere load continuously without excessive heating. 


Voltage Regulator 


As the generator is supplying the current direct to the 
ignition in regular operation, it is essential that the pressure 
of the current supplied shall not vary materially from low to 
high speed. It is by means of the voltage regulator that the 
pressure is kept practically constant at operating speeds, re- 
gardless of the variation in engine speed. The voltage regula- 
tor is mounted in a east aluminum eup, usually on the back of 
the dash directly behind the switch, being secured with the 
same bolts holding the switeh. It funetions very reliably and 
in actual service gives no trouble and requires practically no 
attention. 

The regulator is an automatie device, controlling the amount 
of current flowing through the generator field cireuit. Redue- 
ing or increasing the amount of eurrent flowing through the 
field coils reduces or inereases the amount of magnetie flux, 
with a corresponding decrease or inerease in the voltage pro- 
duced by the armature. ¢ 

In design the voltage regulator consists of a soft iron core 
over which is mounted a pivoted iron armature, normally held 
away from the core by an adjustable coil spring in tension. 
Mounted on this armature is an adjustable tungsten contact 
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point in cireuit when closed, with a stationary contact and 
forming a generator field connection to ground of low resist- 
ance. Around the core are wound three windings, which con- 
trol the opening and closing of the contacts and the current 
in the generator field cireuit. 

The voltage generated in the generator armature is im- 
pressed upon a voltage winding, and as the speed of the arma- 
ture or the strength of the generator field increases, the amount 
of current flowing through this winding increases, producing 
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an increasing amount of magnetism in the core, and attracting 
the pivoted armature which causes the contacts to open. This 
immediately reduces the current flowing in the generator field 
to the amount limited by the flow through the other two wind- 
ings, causing a weakening of the generator field and a corres- 
ponding control of voltage, The decrease in magnetic attrac- 
tion of the voltage coil permits the spring to again close the 
contacts, and establish a low resistance field path to ground. 
This action is repeated very rapidly, causing the contacts to 
continually vibrate at high speed, increasing as the speed of 
the generator armature increases. 

The regulator is adjusted by changes of spring tension. In- 
creasing the tension increases the voltage produced by the 
generator, and vice-versa. 

Switch 


The switch is located on the dash within convenient reach of 
the pilot. It is eomposed of a black moulded Bakelite base 
containing all the contacts and connections. 

The circuits are controlled by means of two aluminum 
switch levers operating spring bronze contact fingers which 
make connections with the contacts moulded in the base. The 
left hand lever operating from vertical to the left completes 
the cireuit to the left hand distributor, and the right hand 
lever operating from vertical to the right completes the cir- 
euit to the right hand distributor. When both levers are in 
“on” position the cireuit from the generator is automatically 
completed. The contacts and fingers are enclosed by an 
enamelled pressed metal cover forming the front of the switch. 
The cover contains the ammeter which is permanently con- 
nected in circuit by strap connections securely fastened in 
position. 

The switch contains two resistance units mounted upon por- 
celain spools, each one in series with its distributor cireuit. 
The resistance unit prevents an excessive flow of current 
through the distributor coil in event of switch being acciden- 
tally left in “on” position with engine idle. 

The external connections made through the bottom of the 
switch are four in number, located on a Bakelite plate with 
proper markings, viz., POS. BAT, GEN ARM, R H DIST, 
and L H DIST. 


Distributors 


To supply the duplicate ignition required, two 12-, or 8-eyl. 
distributors are provided, each one furnishing one of the plugs 
in each eylinder with an ignition spark at the proper time. 
Each distributor weighs 5.5 Ib. and is 734 in. overall diameter 
and 55% in. high. The two distributors are identical and are 
interchangeable. They are identified as right hand or left 
hand according to their location on the engines and the posi- 
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tion of the advance lever, which is reversible. They are 
mounted, one on each of the two overhead cam shafts, fasten- 
ing direct to the camshaft housing. 

The ignition coil, which is contained in the distributor head, 
is a device which by means of induction low voltage current 
is transformed to high voltage current. It consists of a prim- 
ary winding of a comparatively few turns of fairly heavy in- 
sulated_copper wire, through which the low voltage current 
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flows, wound around and insulated from a soft iron core, com- 
posed of a bundle of straight iron wires. The current flowing 
around the core produees a strong magnetie field. Another 
winding composed of thousands of turns of very fine copper 
wire is wound over, but insulated from the primary and term 
inates in ground on one end and a high tension carbon button 
at the other end. When the current flowing in the primary 
is interrupted abruptly by means of a breaker mechanism, a 
high voltage current is induced in the secondary winding due 
to the rapid change in the magnetic field. 

The ignition coil is eonstructed and insulated to withstand 
the high voltage pressure induced, and is sealed moisture proo! 
in the Bakelite head which forms the cover for the breaker 
mechanism to make same moisture proof. The terminals to 
the coil are carried outside the head by means of permanent 
straps and thumb nuts which connect up direct without leads 
with the breaker mechanism cireuit, The head in addition is 
secured by spring clamps. The distributor head also ineor- 
porates the high tension distributing terminals to each cylin 
der and the high tension rotor track containing the terminal 
contacts located at the proper degrees apart to which the 
spark plug leads are connected. 

The high tension terminal of the coil is a earbon button, ex- 
tending through the under side of the head, and when in posi- 
tion on the breaker mechanism, makes contact with a flat 
spring on the high tension rotor. 

The rotor carries a soft carbon brush which bears upon a 
hard rubber track, moulded integrally in the Bakelite head. 
The high tension terminals are spaced at proper angular rela- 
tion around the periphery of the distributor head rim, the 
terminals being moulded in the hard rubber track and Bakelite 
head. Each terminal stud is properly marked with its eylin- 
der number, and the spark plug leads are secured with lock 
vasher and Bakelite thumb nuts at the terminal which are 
moulded into pockets uniformly locating each lead. The loca 
tion of the ignition coil in the distributor head directly upon 
the breaker mechanism eliminates all high tension leads be- 
tween the coil and high tension distributor. 

The primary winding receives its eurrent direct from the 
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switch, an insulated lead being connected from the respective 
switch contact to the right hand side of each distributor. The 
connection at the distributor is made through one of the studs 
locating the head, thus avoiding disconnecting leads in remoy- 
ing lead from distributor. The eurrent after passing through 
the primary winding, continues to the breaker mechanism 
which completes the cireuit to ground. Both the battery and 
generator have their negative side grounded using the engine 
frame as negative side of the cireuit. 

The breaker mechanism consists of contacts operated by a 
eam, which open and elose the cireuit between the primary 
winding and ground. . 




















Fig. 5. Ignition Distrisutror, WirH HEAD AND HIGH TENSION 
Roror REMOVED 


Two of the contact arms, located diametrically opposite 
each other and called the main contacts, interrupt the primary 
current producing ignition. Either contact alone is of suffi- 
cient capacity to indefinitely carry on operation. They are 
duplicated to insure safety in event of spring or contact point 
breakage. The duplication also offsets chattering of contacts 
which cannot be entirely prevented at high speed. To further 
reduce chattering the main contact springs are cushioned with 
soft rubber blocks vulcanized to the contact arm. The arms 
are mounted on a bracket so pivoted as to provide adjustment 
for simultaneous operation. 

A third contact arm called the auxiliary arm 1s eleetrically 
in parallel with the main arms but also in series with a resist- 
anee unit which limits the flow of eurrent to this arm, This 
forms a safety feature preventing the engine from operating 
in a reverse direction. 

In normal rotation (clockwise view from distributor end) 
the auxiliary arm contacts open a few degrees prior to the 
main contacts and eauses no change in the amount of current 
flowing through the ignition eoil. The main contacts opening 
the cireuit and interrupting the flow of current abruptly, cause 
high voltage current to be induced in the coil. 

Should the airserew be turned in reverse direction the main 
contacts open first, leaving the auxiliary contacts closed, caus- 
ing a reduction in the current flowing through the primary 
winding to an amount limited by the resistance unit in series 
with the auxiliary contact arm. This limits the current to 
such an extent that when the auxiliary contact does open the 
energy in the coil is so reduced that the spark obtained from 
the secondary is so weak that it will not produce ignition. 
The auxiliary contact being closed when the main contacts 
open also forms a short cireuit for the condenser and prevents 
the induetion of high voltage current. 

The contact points are of tungsten metal, which gives long 
life on aecount of its extreme hardness, and does not readily 
burn and pit due to its high melting point, The adjustment 
of the contact points is obtained by thread and lock nut, all 
contact gaps are adjusted between .010 in. and .015 in. The 
ignition will function efficiently at all speeds up to 2200 r.p.m. 
of the engine. This means 13,200 separate ignition sparks 
must be generated and distributed to the proper cylinder and 
at proper periods of 45 deg. and 75 deg. for the twelve cylinder 
engine each minute. A spring pressure of 26 to 30 oz. on the 
main contact arms is provided. 

The normal maximum operation of the 12-eyl. engine in ser- 
vice is 1750 r.p.m. 
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The contact arms are actuated by means of a hardened and 
polished steel cam operated direct through a slot and eccentric 
pin coupling by the engine camshaft. As the camshaft oper- 
ates at one half engine speed the cam is provided with twelve 
lobes for the 12-cyl. model, and eight lobes for the 8-eyl. model. 
The lobes are spaced at one-half the firing angle or 224% and 
37% deg. apart on the twelve lobe cam, and 22% and 
67% apart on the eight lobe cam. 

The contact arms are provided with selected horn fibre rub- 
bing blocks which bear upon the cam, which causes contacts to 
open, overcoming the spring tension endeavoring to keep them 
closed. ( 

By operating the breaker mechanism at one-half engine 
speed, long life of parts is obtained as well as the direct 
distribution of the high tension current to its proper cylinder 
without the use of intermediate gearing. ; 

To produce an ignition spark of the same intensity at the 
unequal intervals as required by the Liberty, the valleys of the 
cam are so shaped that the contacts are closed for the same 
interval for all impulses. This is determined by the period 
between the narrow angle of fire which is 224% deg. on the 
cam. As the contacts must also open and close during this 
interval the actual period during which they are closed is 13 
to 15 degrees. To provide for the long angle between firing 
points, the cam is shaped so the contacts remain open for an 
interval equal to the difference in angle between the short and 
long periods of explosion, thus making every alternate lobe on 
the cam wide. The cam is constructed hollow and packed with 
felt soaked with oil. A hole is provided into the cam through 
the high tension rotor to add lubricant while in service. The 
periphery of the cam upon which the rubbing blocks of the 
contact arms bear is provided with several small holes. The 
centrifugal action of rotation causes oil to pass out of these 
small holes and lubricate the surface of the cam. A small 
quantity of vaseline is added to the cam face at intervals to 
assist in maintaining the polished surface of the cam. 

The condenser is used to reduce the arking at the contact 
points permitting them to interrupt the primary cireuit rapidly 
which is necessary to produce the high voltage current required 
for ignition. It is made part of the bracket upon which the 
contact arms pivot. 

The condenser is made up of two long strips of tinfoil, called 
the plates, insulated from each other by several thicknesses of 
insulating paper, called the dielectric. The condenser is con- 
nected in parallel with the contact points. One of the plates is 
directly connected by soldering to the metal ease which con- 
tains the condenser, thus grounding same, and the other plate 
is connected by means of an insulated lead to the positive side 
of the contact points. 

The condenser on the Liberty equipment is made up of two 
units in parallel sealed moisture and oil proof in a metal case. 
Battery 

The Liberty battery is of special design for operation in 
connection with the Liberty ignition and is small, compact, and 
of light weight, and designed to permit operation in any posi- 
tion without spilling or leaking acid. It is built in two types 
—the Willard, supplied by The Willard Storage Battery Co. of 
Cleveland, and the Exide, furnished by The Electric Storage 
Battery Co. of Philadelphia. In general design, capacity, and 
size they are the same. ‘They differ slightly as to detail con- 
struction. 

The current from the battery is used for ignition purposes 
only, for operating single ignition, slow speed and emergency 
running in event of damaged generator. It is 7 in. high by 4 
in. deep by 51% in. wide and weighs, ready for service, 101% Ib. 

The battery is made up of a four compartment rubber jar 
which forms four cells. Each cell contains elements composed 
of three positive plates and four negative plates, which are 
burned to connecting straps and separated by separators of 
standard design. 

The plates, which have a 3 x 3 in. surface each side, extend 
about half way the total height of the jar, the bottom of the 
jar having supporting ribs 3 in. high to form sediment 
pockets. The plates are sealed in the lower part of each cell 
by means of a hard rubber baffle plate, located directly on top 
of plates. The upper part of each cell is sealed by means of 
rectangular moulded hard rubber cap, which is secured in place 
with compound. Lead posts, burned to the element connecting 
straps, extend through the baffle plate, through the upper com- 
partment, and out of the top of cell. They are sealed with 
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rubber gaskets and nuts, or burned to lead bushings moulded in 
the cap, and form the cell connections or terminals. 

The upper chamber is provided to permit the electrolyte to 
flow out of the lower plate compartment by way of two small 
holes in the baffle, when the battery is turned upside down. 
Its cubical contents are such as to permit holding all the electro- 
lyte without same running out of the vent plug. This is serewed 
into the cap forming the top of the cell, and is of such length 
and so located that, when the cell contains the proper quantity 
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of liquid, it can never reach the end of the vent plug and run 
out. 

When the battery is in normal upright position, the electro- 
lyte completely fills the entire lower compartment containing 
the plates and extends to the baffle plate, forming the bottom 
of the upper compartment. 

The cells are connected in series by the adjacent terminal 
pillars having lead connecting links burned in position. The 
battery terminals are of the clamping type, made of brass, lead 
plated, with bored holes into which the lead is soldered. Clamp- 
ing the terminal onto battery post is obtained by a slotted head 
machine screw, drawing clamp tight. The positive terminal, 
which is % in. in diameter, is larger than the negative, which 
is yy in. in diameter, to insure against accidental reversal of 
leads when connecting, which would cause ammeter to read 
incorrectly. 

The battery jar is recessed to locate a strap to securely hold 
same in proper position in airplane. The battery is sometimes 
secured in a wooden container which is permanently fastened 
to the plane. 

Wiring 

The wiring as far as possible is carried in flexible aluminum 
conduit. The recommended low voltage wiring for, lengths up 
to ten feet consists of Kerite No. 14 cable with nineteen strands 
No. 26 tinned copper wire insulated to a diameter of four mm. 
(11/64 in). 

The high tension manifold carrying the spark plug leads, is 
made up and tested complete at the bench, each lead passing 
through a bakelite plate which designates each cylinder. The 
standard high tension wire is Kerite No. 14 eable of nineteen 
strands of No. 26 tinned copper wire insulated to a diameter 
of seven mm. (9/32 in.). 


Vibrating Starter 


It is sometimes desirable to start Liberty engines from the 
pilot’s position, which is very advantageous on planes with 
several engines or permits the pilot to get started without as- 
sistance. A simple push button vibrating contact breaker may 
be located convenient to the pilot and connected in series with 
the left hand stud locating the Bakelite head upon either 
distributor and ground. Turning the engine over with switches 
“off” to draw a charge into the cylinders and then placing 
propeller so as to leave one piston in a firing position causes 
the ignition distributor contacts to be open. This is indicated 
by a zero reading on the ammeter when switch lever controlling 
cireuit to distributor to which vibrator is connected is thrown 
in “on” position. By placing switch in “on” position and 
pressing vibrator push button, a shower of sparks is obtained 
in the cylinder in firing position causing the engine to start. 






































Douglas Automatic Airplane Ignition Interrupter 


This instrument, designed to inerease the safety factor in 
flying, is a product of the Great War. It is unique in its 
particular field and in its functioning is said to have met every 
requirement. 

The interrupter is an invention of Theodore Douglas, presi- 
dent of The Duplex Engine Governor Co., Inc., of Brooklyn, 
N. Y., and was developed by him under the auspices of the 
National Advisory Committee for Aeronautics, Facilities for 
the development were furnished by the Navy and Army at 
various air stations. 

The funetion of the instrument is to automatically inter- 

















Fig. 1 


rupt the engine ignition, thereby stopping the power develop- 
ment of the engine, in the event of the propeller breaking, or 
other similar breakage resulting in a seriously unbalanced con- 
dition of the power plant. 

In flying, under other than war conditions, the risk of such 
breakages is fortunately not serious, though it is always pres- 
ent, and with certain types of machines the danger is greater 
than with others. Under war conditions on the other hand, 
such breakages, accidental or from gun-fire, are very frequent 
and in a large percentage of cases end fatally for the pilot. 

The tendency of a tractor plane, in the event of its propeller 
breaking, is to go into a dive, and of a pusher plane to go into 
a stall. Under such conditions either type of machine is apt 
to pass into a spin as a result of the unbroken propeller blade 
tending to swing the machine around a neutral, or pivot, point 
between the center of pressure of the unbroken blade and the 
eenter of torque. Other factors may increase or lessen this 
influence, and the engine may or may not go overboard as a 
result of the unbalanced torque reaction. 

The resulting intense vibration is apt to break a gasoline 
line, and, consequent upon the continuance of the flame of 
combustion exhausting into the gasoline-charged atmosphere, 
be followed by fire. Sometimes the most perfect mental and 
physical co-ordination on the part of the pilot fails to prevent 
this, since the brain and hand can seldom act quickly enough, 
as many thoroughly understood accidents of this nature attest. 
This manual limitation will be better realized when we con- 
sider that the time interval per revolution for airplane engines, 
assuming full throttle, varies from one twenty-third to one 
twenty-seventh of a second. Even under peace conditions 
some of our best pilots have been unable to prevent fatal 
erashes following such mishaps. This is particularly true at 


the present time with the high powered engines, high engine 
speeds, four bladed propellers, and the generally high stresses 
employed. 

The interrupter supplements the action of the pilot in sueh 
instances, and through practically instantaneous action inter. 
rupts the power development, thereby confining the danger to 
the initial breakage. Such a breakage is seldom serious in 
itself. The danger lies in the unbalanced power development 
whieh follows, and the consequent injuries to the plane may 
range from a weakening of the general structure without show- 














ing visible fracture, through broken bearers, crankease, crank- 
shaft, gasoline line, ete., to a fatal erash. How important, 
then, it is to loealize the danger through limiting the breakage 
to the initial incident—the propeller. The monetary cost and 
danger from such accidents would not be great if the danger 
stopped with the propeller. It is the consequent breakages 
which count, and particularly the overstraining of the general 
structure, 

The interrupter is thought to be particularly desirable on 
twin-engine machines, as such an accident happening to one 
engine would cause the good engine to tend to suddenly swing 
the machine around and probably into a spin. On such ma- 
chines the interrupter may be so installed as to instantly cut 
out both engines, thus maintaining an approximately normal 
flying position. The pilot then has the alternative of making 
a landing with dead engines, or of switching off his dam- 
aged engine and continuing his flying with his good engine and 
reduced speed. 

In the equipment of “blimps” the instrument would find 
another important application as it would tend to reduce the 
fire risk following propeller breakages, as the propeller frag- 
ments are apt to puncture the gas bag. 

Features of Design 

As to the elements of the design of the instrument, these are 
extremely simple and may be briefly described as consisting 
of a suitably pivoted metal bar, so mounted as to swing in 4 
plane transverse to the axis rotation of the propeller. By 
means of tension springs 2-2 (Fig. 1), the free movement of 
this bar is confined, under normal airplane operating condi- 
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tions, to a very limited are in its plane of movement. The 
amplitude of this movement is determined by the weight of the 
bar, the intensity and frequency of the transverse vibrations 
of the engine, and the opposing strength of the springs con- 
fning it. The extended end of the trigger 3 is constantly 
ressed towards the floor of the instrument by the compression 
spring 4, and is designed to engage the latch 5. On the under 
side of the trigger 3 there is an inclined surface 6, by which 
the trigger is raised. A ball-pointed hardened steel screw is 
fitted into the bar directly beneath the trigger, and designed 
to engage an inclined surface and thus to lift the trigger when 
the swing of the bar is sufficient. When the trigger is lifted 
the latch 5, held under tension by the spring 7, is released and 
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moves out of engagement with the trigger. The cam 8 is for 
the resetting of the latch through rotating it back into position 
by means of the push button 10 from the outside of the in- 
strument (Fig. 2). 

The compression spring 9, presenting an unbalanced force, 
is designed to prevent the bar from disengaging the latch 5 
as a result of cylinder misses coinciding with bad vibration 
periods of the engine, ete., thus increasing the amplitude of 
the swing of the bar through synchronism, or from lateral 
shocks to which the plane may be subjected in landing. An 
intense oscillating shock transverse to the axis of the engine, 
such as an unbalanced engine-propeller torque reaction result- 
ing from the breaking of a propeller at speed, are the types 
of shock from which the instrument is designed to operate, 
and to which it will immediately respond. Under such condi- 
tions the bar will swing through its full amplitude, raise the 
trigger, which releases the latch, and thus interrupt the igni- 
tion through grounding the magnetos. From the interrupter 
terminals 11 and 12 (Fig, 3) wires are connected to the 
grounding terminals of the magnetos, and from the terminal 
13 of the interrupter a wire is connected to the engine ground. 
On the disengagement of the latch 5 a triple contact is made 
hetween the interrupter terminals 11, 12 and 13. 

Provision is made for testing, by the pilot before each flight, 
of the operation of the interrupter. Such a test can be con- 
ducted in ten seconds. The handle 14 (Fig. 2) which projects 
through a slot in the end of the instruments is pushed gently 
to the left until the red spot 15 of the tell-tale which bears a 
luminous cross for night flying, appears. Before the engine 
stops the instrument may be re-set by pressing down on the 
button 10 until the red spot of the tell-tale disappears. Should 
the engine not stop it would indicate that either the inter- 
rupter switch is in the wrong position, or that its wiring sys- 
tem, ete., is defective. 
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A manually operated switch is provided with each instru- 
ment by which the interrupter may be thrown into and out 
of the grounding circuit as desired. 


Types of Interrupters 


Interrupters are furnished of two general types, maker and 
breaker instruments, and in several models to best suit various 
engines and airplane conditions. 

Maker-instruments, such as the one just deseribed, are in- 
tended for magneto ignition engines, in which cases there is no 
flow of current through the instrument, excepting at the 
moment of interrupting the ignition. 

















Fig. 4 


Breaker-instruments are intended for Liberty engines, using 
the Deleo battery ignition system, where the flow of the 
current is constantly through the instrument, and where two 
separate current channels are provided, because of the double 
distributor system used on these engines. The interruption of 
the ignition results from breaking these channels. 


Different Models 


The interrupter is manufactured in five models suiting it to 
the two general ignition systems employed—magneto and 
Liberty—and to the requirements of engine location whether 
on the body or in the wings. All instruments are provided 
with shunting switches. When the engine is located in the 
wings, the interrupter is mounted on a weather-proof casing 
attached to an engine-bearer, and the shunting switch is located 
on the instrument board. 

The weight of the instrument, of both types and of all 
models, is under 10 oz. 

Efficiency 

The point has been raised that the presence of the instru- 
ment would be apt to complicate the ignition, and particularly 
so on the Liberty engine, Theoretically this would seem to be 
so, yet practically, judging from statements of naval pilots 
who have been flying interrupter-equipped machines during 
the past six months, experience would indicate that this pos- 
sibility need not be seriously considered, as during that entire 
period the ignition of these Liberty engines has at no time 
been adversely affected. The operation of the instrument has 
been most satisfactory in every way, and has fully met all of 
the claims which have been made for it. 
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The various tests of the interrupter made by the Navy 
Department have shown in general the following results: 

(a)—As nearly as it has been possible to determine, the in- 
strument will operate within one complete revolution of the 
engine following the propeller breakage, or within a time is- 
terval of one twenty-third of a second. 

(b)—It may be depended upon to do this every time that 
such a breakage oceurs, as shown by tests in the air and on 
the ground. 

(c)—It will not interfere with the efficiency of the ignition 
system nor has it caused complications therein of any kind. 

(d)—The electrical resistance of the interrupter on Liberty 
engines has been determined by a representative of the Deleo 
Co. as being less than .03 to .05 ohm, representing a loss of 
potential in the primary current to the distributors of .33 to 
.O5 of one per cent, a value which is entirely negligible. 

The design, workmanship, and materials employed in the 
construction of the interrupter are of high quality. The 
latches and triggers of the instruments are of hardened steel, 
heavily silver plated to minimize electrical resistance, to pro 
vide better contacts, and to prevent corrosion. Other contact 
parts are of hard brass, silver or nickel plated. All of the 
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springs employed are of phosphor-bronze. The electrica] Con- 
nections between the instrument base and its cover are by 
means of substantial serews which act not only as bindiny 
posts, but as attachment members holding the cover in Place 
These are all protected by eastelled nuts and cotter pins, 
Dielectric parts consist of bakelite castings. Owing to the ey. 
tended development and tests involved the instrument did no 
get into quantity production until Dee., 1918. 

While by no means the most frequent cause of fatal geg. 
dents, the danger of fire in the air, or after a crash, is with. 
out doubt the most feared by pilots and passengers alike, gs 
it is the most difficult danger to guard against. Any instr. 
ment tending to lessen this hazard is therefore of decided Value 
and will accomplish much toward increasing confidence in the 
safety of aerial navigation, which must mean better morale 
among pilots, observers, gunners, ete., and for the- ordinary 
passenger a greater feeling of safety and security. ; 

The suecess of the commercial airplane will depend in q 
large measure upon engineering skill to minimize danger, and 
upon the ability of aerial passenger companies to convinee 
the publie that a trip in the air is free from any extraordj- 


nary risk. 


Two Notable Airship Voyages 


In view of sundry information which has recently been forth- 
coming from abroad to the effect that the British rigid airship 
R33 is shortly to attempt to cross the Atlantic from England 
to America, considerable interest attaches to two remarkable 
airship performances which were made during the war and had, 
for this reason, been kept secret thus far. 

The more notable of these performances consisted of a non- 
stop trip of about 4,500 English miles which the German naval 
Zeppelin L59 made in the fall of 1917 for the purpose of con- 
veying from Bulgaria all sorts-of supplies to the German forces 
which were holding out against the Allies in East Africa. This 
airship travelled as far as Khartum, Sudan, but turned back 
on wireless orders from the German Admiralty, the force it was 
intended to succor having surrendered in the meantime. 

The other airship voyage, while of much shorter duration, is 
nevertheless remarkable because it indicates the possibilities of 
medium size, semi-rigid airships. This was made by an Italian 
Forlanini airship, with a British crew, from Rome to the East 
Coast of England. 

The 4,500-mile non-stop voyage of the Zeppelin L59 is de- 
seribed by one of the participants in the German aeronautical 
weekly Luftpost as follows. 

From Bulgaria to East Africa and Back 


“ We left Jamboli, Bulgaria, at 8.35 a. m., on Nov. 21, 1917. 
One hour later we reached Adrianople, and by 6 o’clock in the 
evening we had already passed Smyrna, while at 8 p. m. the 
channel of Lipsos was sighted. During the night we crossed 
the Mediterranean Sea and left it behind us at Ras Bulai the 
next morning at quarter past five, whence we directed our 
course towards our destination via the Lybian desert. 

“ We had thus succeeded in crossing within 1742 hours three 
¢<ontinents—Europe, Asia, and Africa—a performance which 
heavier-than-air craft will be able to duplicate only if aviation 
develops a great deal further. The inhabitants of the oasis 
Farafrah, which place we passed at half-past twelve, will long 
remember the aerial ghost that had come to them, and, at any 
rate, will keep the empty tin boxes we dropped thereabouts as 
a lasting souvenir of the rare event. While heading for the 
oasis Dakhel, which we reached at 3.15 p. m., a caravan was 
sighted, and this was reassured as to its fate only after we had 
gone a fair distance. The sunset of this day was an imposing 
sight. 

“ Heading for Khartum, we kept onto our course, at an 
altitude of 5,400 ft., till 2.50 a. m., Nov. 23, when we received 
a wireless order, transmitted by Nauen, from the Admiralty, 
directing us to return home. Every man was in low spirits 
when this order was posted in the gangway, for considerably 
more than half of the way had been conquered, and now all 

yas stopped so suddenly. 

“The return trip passed as outward 


uneventful as the 


voyage; by 6 p. m. we again sighted the oasis of Farafrah, 


and at 8.30 p. m. that of Dakhel. At daybreak we were already 
flying over the Mediterranean and sighted there towards 
10 a. m. some freighters, protected by British convoy vessels, 
The change in temperature now became rather marked and 
unpleasant. While we experienced on the afternoon of Nov. 
23, at an altitude of 7,500 ft., a temperature of 32 deg. Cent., 
and wore tropical uniforms, ten hours later we had to put on 
our leather suits as the temperature had dropped to 12 deg. 
Cent. 

“At 1 p. m. we sighted Cape Cheledonia 20 miles to north, 
and reached at 2.20 p. m. Asia Minor, near the city of Adalia, 
which we passed at the safe height of 9,000 ft. At 3 o’clock 
we passed Teke, at 5 Simar and towards 11 p. m. Constan- 
tinople, and alighted at 8.10 a. m. on the following day (Nov. 
25) in Jamboli after having gone through an icy night.” 

The author of this narrative appears to be the only surviving 
participant of this record-breaking trip of 4,500 miles, because 
the L59 was shot down in flames on April 7, 1918 in the chan- 
nel of Otranto, all of the erew perishing in the fall. 


From Rome to England 


Some time ago the Naval Airship Section of the Royal Air 
Force decided to purchase from Italy a semi-rigid Forlanim 
airship in order to obtain experience in a design which is little 
known in Great Britain. Therefore, a crew, comprising three 
officers and six ratings belonging to the R. A. F., was sent to 
Italy to fly the airship to England. 

They left Rome at 4.25 in the morning of Oct. 29, and made 
off in the direction of Marseilles, which they intended should 
be the first stopping-place. After a flight lasting 10 hr. and 
25 min., which was completed without incident—except that 
very bumpy weather was experienced over Civita Vecchia, and 
later on a rainstorm was encountered—Marseilles was reached. 

Unfortunately, there was no shed sufficiently large to house 
the airship; it was, therefore, moored in the open. The crew 
then had the task of replenishing the fuel supply, and, as very 
little outside assistance was available, it was a laborious task. 
However, at 2.50 a. m. (Oct. 30), a start was made to complete 
the second stage of the journey, but there was a head-wind, 
against which they made poor progress. It was not very long 
before one of the engines gave out, but the other two were run 
at full pressure, and half an hour later the third was re-started. 
The weather conditions were sought by wireless, but no reply 
was received. 

The airship kept on toward its objective, Paris, but the 
strength of the wind increased, and there was not sufficient 
gasoline to complete the flight. Therefore, the crew turned 
back and again landed, after being 9 hr. in the air, at a French 
airplane station. There were more troubles there, as the ground 
staff were not used to handling airships and, therefore, were 
not of very great assistance. 
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However, by the hard work of the crew, 300 tubes of hydro- 
gen were put into the envelope and 307 gal. of gasoline were 
taken on board. All this time the airship was moored in the 
open to a 3-ton motor truck. 

The night was bitterly cold and very damp, the lowest tem- 
perature in the car being 1 deg. Centrigrade. All was ready 
for a start at 3.50 a. m. the next morning (Oct. 31), but owing 
to refractory engines—caused by the cold—the start was de- 
layed until 5 a.m. The morning was dark, with a thick mist, 
and as the lighting accumulators had not been re-charged dur- 
ing the night, hand-lamps were used. 

On the way to Paris efforts were made to get in touch with 
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several places by wireless, but no replies were received. How- 
ever, at 3 p. m. a landing was made at an airship station out- 
side Paris, but this shed was too small to accommodate the air- 
ship, which necessitated another night being spent in the open. 

The following morning (Nov. 1) the airship started at 6.15 
a.m. At 7.55 they attempted to call up Havre, Boulogne and 
Polegate to get weather reports, but again they received no 
replies. At 8.15 they sighted the coast, which was only visible 
occasionally, and followed it along to Dieppe. Then they 
crossed the Channel, and at 12.25 sighted the coast of England. 
It was only then that they received orders as to their destina- 
tion, and at 2.15 p. m. made a suceessful landing. 


A Goodyear Airship Type 


By Herman T. Kraft 


Assistant Aeronautical Engineer, the Goodyear Tire & Rubber Co. 


The Goodyear Tire and Rubber Co. during the World War 
constructed military airships to the limit of its production 
capacity. These ships varied in size from 75,000 eu. ft. to 
170,000 cu. ft. capacity, the overall length of the biggest ship 
being slightly under 200 ft. 

Fig. 1 illustrates an airship of 95,000 cubic feet capacity, 
which was completely designed: by the Goodyear Tire and 
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Rubber Co. The length of the gas bag is 162 ft., the diameter 


at the greatest cross-ection being 33 ft. 6 in. The car is 18 ft. 
long and is equipped with a 150 hp. Thomas engine. Seating 
capacity is provided for six, but the regular crew generally 
consists of three or four. The ship was designed to have a 
cruising radius of approximately 12 hours at full throttle, but 
the endurance can largely be increased by decreasing the en- 
gine speed. This ship makes a speed of 56 m.p.h. with full 
load. On its initial test flight a 12-hour trip was made by 
flying from Akron, Ohio, to Detroit, Mich., back over Lake 
Erie to Cleveland, and then back to Akron, and numerous 
flights of less duration have been made in the past few weeks. 

All ships are provided with parachutes, which are mounted 
on the under side of the car, free from entangling parts that 
may protrude and cause an accident in case a descent 1s neces- 
sary. Though no need ever arose to use parachutes during the 
operation of these ships, for purely experimental purposes 
numerous passengers have jumped free from the car and 
landed safely. 


The pontoon arrangement, shown in Fig. 3, affords a cushion 
effect in landing and aiso permits landing to be made on the 
sea, where such a ship can rest without difficulty, and whence 
it ean again take off at will. 

As fuel is consumed by the engine, the lift of the ship in- 
creases, and this must be compensated for by letting out gas 
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Fig. 2. 


from the gas bag, or by taking on some ballast to counteract 
this tendency. Taking on ballast over land is difficult, but over 
water it is accomplished as follows: the airship is brought 
down to within 50 to 100 ft. of the surface of the sea, a water 
ballast pump attached to the lower end of a hose is thrown out 
and allowed to pass over the surface of the water, The pump 
is rotated by this action and forces water up the hose into the 
car, thereby taking on water ballast and getting the ship back 
into equilibrium without the necessity of sacrificing costly 
hydrogen gas. The water ballast which is taken on during 
flight is kept in reserve until the landing is made, when gaso- 
line is transferred to the car to replace the water taken on 
during flight. 

The longitudinal balance of the airship is controlled by shift- 
ing air in the ballonets. When the ship is under power, the 
dynamie effect on the surface of the bag is such that no ap- 
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preciable amount of longitudinal oscillation is noticeable; it is 
only when the engine is slowed down that one can tell exactly 
how much the ship is out of balance, and the ballonet is then 
used for restoring the trim. 

The mechanical equipment of the gas bag consists of air 
valves, gas valves and dampers. The air valves are located 
on this particular ship in the ballonet and are about 18 in. in 
diameter. These valves are set to operate at a pressure of 1.5 


in. of water, and weigh approximately 16 Ib, each; they are 








Fig. 3. PusHer Car or A GOODYEAR AIRSHIP 


provided with cord control to permit manual operation. Two 
valves are also located in the gas bag proper to relieve the 
pressure in case an altitude flight is being made. The latter 
valves are set to blow off at a pressure of 2 in., instead of 1.5 
in., as the object is to discharge all the air from the ballonets 
before the gas is let out. Ordinarily, climbing to 3000-4000 ft. 
altitude is performed by maneuvering the ballonet valves, 
provided the ballonets contain air; the gas valves are used 
only when the ballonets are completely deflated. The dampers 
are T-shaped valves located above the scoop. These valves 
serve to distribute the air to the proper ballonet when de- 
seending, and in some cases are automatic during flight. 
Manual control is also provided so that the air can be trans- 
ferred either to the forward or rear ballonet in order to bring 
the ship into proper balance. 

The suspension of the ear to the gas bag is of the finger 
patch type, by means of which the stresses are satisfactorily 
radiated to the fabric, the object being to distribute the load 
of the car over as great an area as possible. 
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Fig. 2 shows a weight of 2000 lb. suspended by one patch 
which corresponds to more than the total weight of the car 
without fuel or ballast. Since there are approximately forty 
patches of this type around the gas bag, a very large margin 
of safety is afforded by this type of suspension. a 

Ballast valves are provided on both gasoline and water 
tanks. During flight no ballast need be released, providing the 
ship has gained a positive lift or a negative weight of 500 














Fig. 4. BALANCED RUDDER OF A GOODYEAR AIRSHIP 


lb. or more. The dynamic effect permits the ship to be flown 
at any desired altitude and no compensation needs be effected 
by trimming the ship into balance until a landing place is 
selected. At this point the engine is throttled to 400 or 500 
r.p.m. and the statoscope is read to detect whether the ship 
is heavy or light. In view of the large fuel consumption of 
the power plant, the ship is in general liable to have a posi- 
tive lift of from 150 to 200 Ib., according to the flight duration, 
which makes it unnecessary to release any ballast in any but 
high altitude flights. 

The blower arrangement for forcing air into the ballonets 
consists of a small Sturtevant fan driven by an electric motor. 
This is only an emergency device and is used in the event the 
engine should go wrong at high altitude. In this ease the 
blower is brought into use as a means of inflating the ballonets 
to permit the ship to be brought back to sea level fully in- 
flated. During regular flying the air scoop takes care of all 
necessary ballonet requirements and, consequently, the blower 
is used very seldom. 


Leak and Explosion Proof Gasoline Tank 


By Glenn 


Among the inventions of military importance which were 
held secret during the world conflict and are now being released 
by the Government for publication is a gasoline supply tank 
for aircraft which is proof against leak or explosion when 
pierced by bullets. Unlike most war inventions, its purpose is 
to preserve life and not to destroy it, and, as will be pointed 
out later, will also serve its purpose well during times of 
peace. 

The airplane for warfare had been generally thought of as 
a reconnaissance machine, but the first few weeks of the war 
demonstrated that it was also of great military value for both 
offensive and defensive purposes. Machine guns were imme- 
diately installed and aerial warfare became a reality. The 
combatants quickly realized that the vital spot to be aimed at 
was not so much the pilot as the gasoline tank, which offered 
a much larger and easier target to hit. The loss of fuel either 
forced an untimely and sometimes disastrous landing, or the 
leaking gasoline, when mixed with the current of air from the 
propeller, formed a veritable explosive mixture which, when 
ignited by the engine, set fire to the machine and burned its 
occupants in midair. 

To counteract this the Germans, having comparatively 
heavier planes and higher powered engines, soon resorted to 
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armor plating their tanks, while the ingenious French engineers 
devised compartment fuel tanks in which one compartment 
could be pierced and emptied without affecting the others and 
the supply to the engine was thus maintained. But war is a 
game of wits and no sooner had the enemy discovered the 
French methods than he created and employed incendiary bul- 
lets. These bullets owe their inflammability to the presence of 
phosphorus which when mixed with the oxygen of the air will 
ignite any explosive mixture with which it come in contact. 
These bullets were fired within a fraction of a second alterna- 
tively with armor piercing and tracer bullets, the order and 
number of each depending upon the kind of attack that was to 
be made; for example, we may consider the following order. 
The tracer bullet, leaving a fine trail of smoke, guided the gun- 
ner’s aim. The armor piercing bullet put a hole in the gasoline 
tank, causing the fuel to be spilled and to be ignited by the 
incendiary projectile which followed. This method of attack 
was very effective and the allied casualties increased alarming- 
ly. The compartment tank used by the French airmen was 
now of no avail because if one compartment was set on fire the 
others soon exploded, due to the heat. In the meantime the 
British had availed themselves of another French invention 
which consisted in enveloping the gasoline tank with some 
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elastic material. This minimized the tear caused by a striking 
bullet but proved only small protection against the incendiary 
projectile. To get an idea of the vicious character of these bul- 
lets, cases have been known where some of the phosphorus be- 
came imbedded under the gasoline in the tank and hours after- 
ward when the fuel ran low and the phosphorus became ex- 
posed to the air an explosion took place. 

This was the state of affairs when the United States entered 
the war and the problems were immediately taken up by the 
Bureau of Standards at Washington. The Bureau in turn took 
the matter up with a Detroit automobile engineer, Fred Wein- 
berg, who had invented a new leak and explosion proof tank 
and it was demonstrated to the Washington authorities in Aug. 
1917, one week after the request was made. The value of the 
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invention was immediately recognized by the Bureau as well 
as by the Advisory Committee on Aeronautics, who in turn 
recommended it to the Army and Navy. Through the co-opera- 
tion of the Bureau of Standards and the Science and Research 
Division of the War Department the invention was soon 
brought to a state of high perfection. 

The construction of the Weinberg tank is clearly illustrated 
in the accompanying diagram. Primarily it is an ordinary 
metal tank of any size or shape having two connections and its 
filler cap. The suction connection is to provide a_ partial 
vacuum above the liquid sufficient to prevent its eseape against 
the pressure of atmosphere on the exterior. This can be ac- 
complished in a number of ways but the simplest method is 
undoubtedly by means of a venturi in the draft of air while the 
airplane is in flight. The fuel reaches the carburetor through 
the second connection by overcoming the vacuum created 
through the former. This may be accomplished by maintain- 
ing greater suction or by positive feed pumps, preferably gear 
or vane type, mounted on the interior of the tank. To insure 
proper functioning at all times the tank is enveloped in some 
elastic material, preferably rubber, which covers any ragged 
holes in the metal that a bullet might make upon entering. 


This covering, due to its elasticity, returns practically to its 


former state after being pierced and leaves a hole so small that 
it ean hardly be detected... The tank may be literally made a 
sieve by bullet holes and still function properly. 

The principle of operation is quite analogous to a very 
simple example. Almost everybody is familiar with the fact 
water will not pour out of the neck of a bottle if the latter is 
turned upside down quickly. This is due to the partial vacuum 
above the fluid which will hold the liquid in the bottle until the 
vacuum is destroyed by the entrance of air. The simplest way 
to do this is to pour the liquid out with the bottle in a horizontal 
position or to provide a second opening such as we are ac- 
customed to make before we pour milk out of a can. The air 
entering one hole allows the fluid to flow out of the other. It 
follows that if we desire to keep the fluid in the ean all we have 
to do is to maintain sufficient partial vacuum above the liquid 
regardless of how many holes the ean may have. This is what 
Weinberg did and he produced a vacuum in a very simple way 
by the speed of the airplane itself. 

The application of this principle not only makes a tank leak 
proof but makes it explosion proof as well, for to cause an 
explosion there must be a combustible mixture of air and fuel, 
whereas in the Weinberg tank no such condition exists on ac- 
count of the rarefied air. The flames starting on the outside 
of the tank from an incendiary bullet are immediately drawn 
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into the tank through the bullet opening and are extinct below 


the fuel. Any bullet striking above the fuel cannot cause 
ignition by reason of the vacuum existing there. In fact the 
inventor in testing his tank originally had no incendiary bul- 
lets at his disposal so after shooting holes into the tank he 
directed a torch against the openings made by the bullets. 

It has been discovered that a bullet rarely goes completely 
through a tank. In most cases it will penetrate one side and 
will lose its energy so completely while passing through the 
liquid that it will drop into the tank. It may be paradoxically 
but truly asserted that the fuel tank which formerly constituted 
the greatest danger to the pilot has now become his best bullet- 
proof protection. 

The final tests were made at the aviation experimental sta- 
tion, McCook Field, Dayton, Ohio, in the following manner. 
Two identical tanks, one made according to the Weinberg inven- 
tion, the other covered with elastic materials prepared by the 
Seience and Research Division of the War Department, were 
shot at side by side with armor piercing and incendiary bul- 
lets. The latter tank caught fire after the third shot while the 
Weinberg tank was penetrated by fifteen armor piercing bul- 
lets which were followed by seven incendiary bullets and neither 
leak nor explosion oceurred. The test was conducted under 
the auspices of the Bureau of Standards and was witnessed by 
the authorities and many scientific experts. 





Waterproof Glues for Plywood 


The Government aireraft program developed a large demand 
for waterproof glues for plywood which could not be fulfilled 
with the facilities available. There were several secret water- 
proof glues in use, of both the blood albumen and the casein 
types, but the former were not available to outside manufac- 
turers and the use of the latter had not been developed suf- 
ficiently to allow a sudden increase in waterproof plywood 
production. 

The Forest Products Laboratory at Madison, Wis., was of 
direct assistance in stimulating the production of the materials 
needed for making waterproof glues as well as the glues them- 
selves and helped a number of concerns develop satisfactory 
manufacturing procedure. By continuously testing samples of 
plywood submitted by manufacturers and helping those who 
were having trouble, much was done toward securing the pro- 
duction of sufficient quantities of a superior grade and pre- 
venting abnormal increases in price. In faet reduced prices 
made possible a direct saving to the Government of several 
million dollars, and, what is of even greater importance, limita- 
tions in the supply of plywood were eliminated as a controlling 
factor in airplane production. 

Methods were developed for the analysis and test of water- 
proof glues and their components and specifications for them 
were prepared for the Army and Navy and were adopted for 
use. 

Several types of waterproof glues, both of the blood albumen 
and casein types were worked out and were demonstrated to 
certain manufacturers upon request of the United States 
Bureau of Aircraft Production. One of these types is now 
obtainable upon the open market. A special type of glue tis- 
sue for use with very thin plywood was developed and demon- 
strated commercially. This tissue permits the successful man- 
ufacture of very thin plywood, heretofore a very difficult 
problem. 





Aluminum Plated Airscrews 


A waterproof coating for airscrews, which incorporates a 
plating of thin aluminum leaf in the finish, has been developed 
by the Forest Products Laboratory at Madison, Wis., and 
placed in production by the War Department. The process is 
practically 100 per cent effective in preventing absorption of 
water, particularly in the storage stage. 

A French authority states that 80 per cent of the French 
airscrews produced are rejected by the pilots mainly because 
they are out of balance. This difficulty is due largely to un- 
equal absorption or distribution of moisture and ean be greatly 
reduced by an effective waterproofing coating. 































News of the F ortnight 


Aeronautical Exposition 


The first annual Aeronautical Exposition of the Manufac- 
turers’ Aireraft Association, which opens at Madison Square 
Garden and the 69th Regiment Armory on March 1, and will 
remain open till March 15, will constitute one of the most 
representative public expositions of aircraft ever held in the 
United States. 

Beside a large number of American and foreign aircraft 
there will be on show a vast material of Army and Navy air- 
planes, seaplanes, airships, kite-balloons, ete. Among the more 
notable exhibits will be the huge naval seaplane NC-1 and the 
smallest naval machine, the Loening “ Kitten,” the Curtiss tri- 
plane scout, the original Wright and Langley airplanes, Glenn 
L. Martin, Caproni and Handley-Page bombers, DH-4A’s, an 
F-5-L flying boat, a model of a rigid naval airship, French 
Caquot and Barrage kite balloons, Nieuport and Spad pursuit 
machines, ete. 

Besides the United States Army and Navy, among the ex- 
hibitors of airplanes, airships and engines will be: Dayton 
Wright Airplane Co., Curtiss Aeroplane & Motor Corp., L. W. 
F. Engineering Co., Wright-Martin Aireraft Corp., Aero- 
marine Plane & Motor Co., Thomas-Morse Aircraft Corp., 
Burgess Co., Gallaudet Aireraft Corp., B. F. Sturtevant Co., 
Packard Motor Co., Lawrance Aero Engine Corp., Gio. An- 
saldo & Co., Goodyear Tire & Rubber Co., L. Sperry Aireraft 
Co., Glenn L. Martin Co., Boeing Airplane Co. and Cantilever 
Aero Co. 

Among the accessories exhibitors will be: Empire Art Metal 
Co., Arthur Johnson Mfg. Co., Dodge Mfg. Co., Valentine & 
Co., Zenith Carburetor Co., Wellington, Sears & Co., John A. 
Roebling’s Sons Co., Eastman Kodak Co., Motor Compressor 
Co., Cold Light Mfg. Co., Livingston Radiator Co., American 
Balsa Co., Jones-Metrola Co., Champion Ignition Co., Dayton 
Engineering Laboratories Co., Ajax Auto & Aero Sheet Metal 
Co., Stone Propeller Co., Aerial Age, Splitdorf Electrical Co., 
National Cash Register Co., Jamestown Propeller Co., Ameri- 
van Propeller Co., Hartzell Walnut Propeller Co., Dayton 
Wire Wheel Co., Lunkenheimer Co., General Ordnance Co.., 
Society of Automobile Engineers, Gardner-Moffat Co., Inc., 
Torrington Co., Simms Magneto Co., Triplex Safety Glass 
Corp., Radium Dial Co., American Bosch Magneto Co., 
Sterling Engine Co. and Detroit Accessories Corp. 

The membership of the Manufacturers’ Aireraft Association, 
with the name of the representative of each, is as follows: I. 
M. Uppereu, Aeromarine Plane & Motor Corp., 1881 Broad- 
way, New York City; Greely S. Curtis, Burgess Company, 
Marblehead, Mass.; W. W. Moss, Curtiss Aeroplane & Motor 
Corp., Buffalo, N. Y.; Harold E. Talbot, Jr., Dayton Wright 
Airplane Company, Dayton, Ohio; Fred Fisher, Fischer Body 
Corporation, Detroit, Mich.; Albert H. Flint, L-W-F- 
Engineering Company, College Point, L. I.; Harry B. Mingle, 
Standard Aireraft Corp., Elizabeth, N. J.; Benj. 8. Foss, 
Sturtevant Aeroplane Company, Jamaica Plain, Boston, Mass. ; 
J. G. White, Springfield Aircraft Corp., Springfield, Mass. ; 
A. J. Siegel, St. Louis Aireraft Corporation, St. Louis, Mo.; 
F. L. Moss, Thomas-Morse Aireraft Corp., Ithaca, N. Y.; 
George 8. Patterson, The Engel Aircraft Corp., Niles, Ohio; 
George H. Houston, Wright-Martin Aireraft Corp., New 
Brunswick, N. J., and Glenn L. Martin, Glenn L. Martin Co., 
Cleveland, O. 

The Exposition will be under the management of a commit- 
tee consisting of: I. M. Uppereu, chairman; A. H. Flint, Fay 
L. Faurote, B. A. Guy and 8S. 8. Bradley. 


British Transatlantic Airship Ready 


According to press dispatches from abroad, a British rigid 
airship is to attempt the transatlantic flight from England to 
America as soon as weather conditions are favorable. This 
vessel is the R.33, a sister ship to one being built by Armstrong, 
Whitworth and Co., and was constructed by an important 
armament firm near Glasgow. The airship is said to be 670 ft. 
long, 79 ft. in diameter and to have a capacity of 2,000,000 
eu. ft. The power plant consists of five Rolls-Royce engines 
giving a total horsepower of 1,250, which give the ship a full 
speed of about 70 m.p.h. The useful load is stated to be from 
27 to 30 tons. 
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Applications for Flying Licenses 
_ The Joint Army and Navy Board on Aeronautie Cognizance 
is now prepared to issue flying licenses to pilots of civil air- 
craft. The standard application form, which is furnished upon 
request by Lieut. L. G. Haugen, A. S. A., secretary of the 
Joint Board, reads as follows: : 


: APPLICATION FOR LICENSE TO FLY CIVILIAN AIRCRAFT 

License for flying civilian aircraft is desired under the following 
terms and conditions: gs 
License to be issued to 
Address 
Owner.. , = 
To be operated A) 
Address : ear ee ee ee ee re 
Date of first solo flight made by pilot..............cccccccecces, 
Date of designation as Reserve Military Aviator or Naval Aviator 

PE ae eae ee ATE Le SR EAS: 
Service in the U. S. Army or Navy.. Raa ee 

(An authenticated copy of a certificate or license as evide nee of 
pilot’s qualifications must be submitted.) ; 
Passengers to be carried 
Description of aircraft 
Condition of planes ee eee ee ee ee Ty eee 
Present number of hours each plane has been flown. . ea 
Description of motors 
Condition of motors. . ie tana x etiae hd Dew 14 anes 
Present number of hours of each motor 


Means to be taken to insure upkeep of planes and reliability of 
motors SI PE ea, Pine PPO AES RS ae pas 
Number of mechanics to be employed... ......... ccc ccccccccccccces 
Purpose for which flights are to be made........ i ail . 
Nature of aerial pro t to be organized (should be supplemented by 


Statement in full) ith etek CRD Ok 4b ele aE és bs ai 
Financial backing available to initiate and sustain project (should be 
supplemented by evidenc« ind reference) 


References 


Name.. ; Address..... 
Name TT EF Sree ene ee eee 
Name. AGGPOSB. ....> 


Territory in which flights ar 
License to be valid from 
Signature of applicant tuquaawebatwe ee ee eee 

This application after being properly executed should be sent to 
THE JOINT ARMY AND NAVY BOARD ON AERONAUTICAL COGNIZANCE, 

Bidg. ‘ D,” 6th & B Sts., Washington, D. C., L. G. Haugen, 1st Lieu- 
tenant, A. S. A., Secretary 

INSTRUCTIONS TO LICENSEE 

(1) All licensed aircraft shall display the license number i1 

trasting colors placed as follows: 

Heavier-than-air craft: On the upper surface of each upper wing 
and the under surface of each lower wing. 

Lighter-than air craft: On the upper half and the lower half, on 
opposite side from upper number. 

All numbers will be five feet in height and nine inches in width of 
line, unless chord of wing is less than five feet, in which case 
height of numbers will equal wing chord, with above proportion 
of width of line 

(2) A monthly report is required from the holder of this license, 

giving the date, duration and number of flights made by the aircraft 
of this license number. 

(3) This license is issued by the Board and accepted by the licensee 

on condition that same may be revoked at any time the Board con 
siders it necessary or desirable to do so. 


DO MNOS. cccsecs 


con- 


Large Aircraft Deal 


The first important step in the development of commercial 
aeronautics on the American continent was taken when inter- 
ests headed by Roy U. Conger and associated with the United 
Aircraft Engineering Corp., 52 Vanderbilt Avenue, New York 
City, of which F. G. Diffin is president, bought outright from 
the British Government airplanes, engines and spare parts in 
Canada valued at $10,000,000. 

Included in the material purchased are 350 Curtiss JN4D 
airplanes, 1000 Curtiss engines of the 0X-90 hp. type, hun- 
dreds of propellers, wings and fuseiages, and thousands of 
spare parts. It will require months, however, to compile a 
complete inventory. In conjunction with the Curtiss machines 
it is intended to use a new monoplane, the Stout, which was 
designed by William R. Stout, of Dayton, Ohio, which the 
United Aireraft Engineering Corporation is developing. This 
machine is being built in two types, a weight-carrier and a 
single-seater. 


Airplanes for Forest Patrol 


Requisition for ten airplanes for forest patrol purposes in 
the Pacific Northwest has been made, according to announce- 
ment by Clyde R. Seitz, supervisor of the Cascade National 
Forest, with headquarters in Eugene, Oregon. He expects that 
two machines will be assigned to this city—one for the Cascade 
forest and the other for the Siuslaw forest—the supervisor of 
which also has headquarters in Eugene. 

Either forest may be reached from Eugene by airplane 
within an hour. 
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The Christmas “‘Bullet” is a business-like 
looking machine, designed by Dr. William 
Whitney Christmas. It is the first “‘strut- 
less’’ biplane. The wings are flexible and 
during flight they bow, giving them the 
appearance of bird’s wings. 

Equipped with a Liberty Six, which is 
rated 185 h. p., a speed of 197 miles fer 
hour was made by this plane at Govern- 
ment Experimental Field No. 1 (near Cen- 
tral Park, L. I.) on December 3rd and 7th, 
before Col. Harmon and his staff. 

Naturally, Valspar was used on the var- 
nished portions of this plane. No other 
varnish made is elastic enough to stand the 
terrific vibration of this machine, whiz-z-z- 


VALENTINE & COMPANY, 


Largest Manufacturers of High-grade Varnishes in the W 


New York Chicago VAE THES I 
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TRADE MARK 
W. P. Futter & Co., San Francisco and Principal P 
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The Christmas “Bullet— 
_Valsparred, of course! 
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ing through the air at 197 miles an hour. 

Valspar resists all of the destructive 
effects of high speed and hard usage in air- 
plane service and retains its protective 
qualities long after ordinary varnish re- 
quires renewal. 

In constant use in the air service of the 
Allies during the war, Valspar was the one 
satisfied all of the exacting 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Building 


PITTSBURGH, PA. 


Producers of Aluminum 








Manufacturers of 


Electrical Conductors 


for Industrial, Railway and Com- 
mercial Power Distribution 


also 


Ingot, Sheet, Tubing, Rod, Rivets, 
Moulding, Extruded Shapes 


also 
Litot Aluminum Solders and Flux 


CANADA—Northern Aluminum Co.. Ltd., Toronto 


ENGLAND—Northern Aluminum Co., Ltd., London 





LATIN AMERICA—Aluminum Co. of South America, Pittsburgh, Pa. 
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Announcing an Exhibit 


of Special 


Cameras for Aerial Use 


at the 


Aeronautical Exposition 


Madison Square Garden 
March Ist to 15th 


SPACE Sit IN BALCONY NEAR ENTRANCE TO CONCERT HALL 


EASTMAN KODAK CO. 


Rochester, N. Y. 
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1919 


will mark the beginning of the commercial and civil 
development of AIRCRAFT. 


The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 


AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 


ACCURACY and 
AUTHORITATIVE CONTENTS 


Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 


During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 


Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER-MOFFAT COMPANY, Inc. 
22 East Seventeenth Street, New York City 


Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 
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1AM AN AMERICAN! 





holdings of the Bosch Magneto Company which have been taken over by an American 


On December 7, 1918, the Alien Property Custodian of the United States sold the rican ) 
Manufacturing Corporation. The Personnel was submitted to the Custodian before sale 





HE history of the development of the Internal Combustion Motor is 

the history of BoschIgnition. The Bosch isnowan American Institution 

which will necessarily maintain the same scrupulous care in the pur- 

chase of materials, the same exact precision which has marked its every 

manufacturing process and the same exhaustive laboratory and field 

experimentation which has kept Bosch Ignition in step, withoutinterruption, 
stride for stride with the motor progress of the world. 


There has never been any manufactured article whose reputation for 
satisfactory performance has been better than the Bosch. 


After America entered the war, thousands of Bosch Magnetos—85% ot 
the entire output of the great Bosch works at Springfield went into vital 
war service on army trucks, tractors, airplanes, motorcycles, etc. 


Bosch now is new only in ownership—it comprises the same active heads 
that administered the company under the Alien Property Custodian during 
the war. The Bosch Organization, which from the first has dominated 
the field of Ignition, enters upon a-new era of service to American 
Industry. Motor triumphs of the future, as of the past, will be built on 
the firm foundation of Bosch Ignition. 


AMERICAN BOSCH MAGNETO CORPORATION 


Main Offices and Works—SPRINGFIELD, MASS. Branches—NEW YORK, CHICAGO, DETROIT, SAN FRANCISCO Service Stations in 200 cities 


AMERICA’S SUPREME IGNITION .SYSTEM 


MOTOR TRUCKS — TRACTORS — AIRPLANES — MOTOR CARS—MOTOR BOATS—MOTORCYCLES—GAS ENGINES—Etc. 
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ANSCO COMPANY 


BincuaMTON,N-Y- January 3, 1918. 
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Compared with this most moulding is simple 












The dimensions of this Bakelite Distribution Box are 7 in. x 4} in. and its 
greatest depth 2} in. The average thickness of the shell is 3°: of an inch. 


Lettering and symbols are in very low relief but other raised parts project 
as much as $ in. from the surface of the shell proper. 


As an additional complication twenty metal inserts were successfully incor- 
porated while the piece was being moulded. 


The lustrous finish which the piece has when it leaves the mould cannot 
be reproduced in an illustration. It possesses, however, that perfect finish 
which is one of the distinguishing merits of Bakelite. 


For many years Bakelite has been in continuous and successful use for the 
making of moulded insulated parts in innumerable forms. 


Bakelite excels in dielectric strength and in its indifference to heat, 
oils, steam and most chemicals. It is non-hygroscopic and will not 
bloom, warp, swell or shrink. 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 
inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. eine 
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Protection 
in the Air— 


— —- — —— 


“Marc 






















There are two dangers from which the airman must pro- 
tect himself while in the air—fire and engine trouble. 

The highly inflammable “ dope” of the wings makes his 
machine especially vulnerable to the quick spread of fire, 
and he must have constant and accurate knowledge of w hat 
his engine is doing. 

Johns-Manville Service to the aviator provides protec- 
tion against the possibility of danger from these sources 
through the Johns-Manville Tachometer and the Johns- 
Manville Fire Extinguisher. 


: my v 
The Johns-Manville Tachometer B| ws rans RANDLE 
enables the pilot to maintain correct engine speed under S|) opeEN NOZZLE LEVER 


various flying conditions. For planes using twin propellers, 
actuated by two engines, the use of Johns-Manville Tacho- 
meters also allows the aviator to maintain the same speed 
on both engines. The 
Johns- Manville 
Tachometer is sturdy, 
accurate and unaf 
fected by changes in 
altitude or tempera- 


4 


LS | heme | + 
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VEDIATELY WIT 
AVILEE FLUID on. 
LIQUIDS MAY 1n 1): 
4ANISM OR REND. 
SAL USE DANGEn, i 


Ts 
OT CORRODE, Fre¢, 


= - 
5 “a ee 


¥ 


" 


ae 


ture. ~ ; AMAGE FINEST Fagricc 

3 : | HNS-MANVIL 
The Johns-Manville ; Mi. ‘es ~ MEW a 
Fire Extinguisher: | a eer ae) 


is the only fire extinguisher of any 
use to the airman for it is the only 
one that can be operated with one 
hand only, leaving the other hand 
free for the stick and throttle. i J 5 . : i 6 

Pressure may be pumped up be : R ' e RITERS LABORAT 


forehand—then with a mere touch ‘ <1 : 
of a lever, the stream can be directed TACHOMETER ay oo 
N } ; | | if 
Vides hs 8 329.657 


. LARGE Cit 


against the blaze. 
Write for styles and prices 


H. W. JOHNS-MANVILLE CO. 
New York City 


10 Factories—Branches in 63 Large Cities 






_ JOHNS- -MANVILLE 


=< 
Ss Penvin? 





Through— 


Asbestos 


and its allied products 


INSUL/ TION 
that keeps the heat where it belongs 











JOHNS-MANVILLE 


Serves in Conservation 


CEMENTS 
that make botler walls leak-proof 
ROOFINGS 
that cut down fire risks 
PACKINGS 
that save power waste 


LININGS 
that make brakes safe 
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The Ace of Aces 











SPLITDORF magneto 
equipment can be seen 
upon such famous engines 
as: 

Aero Marine 8 

Bugatti 16 

Curtiss OXX 

Hall-Scott 4 & 6 

Hispano-Suiza 8 

Le Rhone 9 

Sturtevant 8 

Thomas Morse 8 

Union Gas Engine 6 


The Splitdorf Electrical Company was the 
U. S. Government’s official source of 
_ Magneto supply for airplane use during 
the War. Peace time pursuits find the 
organization splendidly equipped for a con- 


tinuation of War’s exacting requirements. 


: Spit Co., Newark ,N.J. 


Sumter Division, 1466 Michidan Ave. Chicago 








Airplane Ignition 


Two SPLITDORF 
Standardized Mag- 
netos as standard 
equipment on the 
famous Hispano- 


Suiza Engine. 
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We Apply Luma 


Our dial painting factories are conveniently 
located and facilitated for prompt service of 
the highest type. 


Our service department will be glad to help 
solve the problems of self-lumination for manu- 
facturers of aeronautic instruments. 


We use Luma, guaranteed to contain only 
pure Radium as its activating agent. 


Inquiries invited. 


RADIUM WU) 


GENERAL myche c 











AIRPLANE RADIO 
PROBLEMS 


Specialists in the solution of your Electrical, 
Mechanical and Chemical Problems 


MANUFACTURERS AND CONSULTING ENGINEERS 


Laboratories equipped for 
High Frequency Investigations. 


AMERICAN RADIO AND RESEARCH CORPORATION 


New York City Melford Hillside, Mass. 
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See our exhibit at the 
Aeronautical Exposi- 


tion, Madison Square 
Garden, New York PROPELLERS 


Have contributed their share 
to the winning of the war. 








12 


More than 90% of our propeller production is for Liberty 
Motors, and our facilities for the manufacture of propellers, 
pontoons and flying boat hulls are available to those requiring 
the highest quality of workmanship and material. 


Contractors to U. S. Navy 


MATTHEWS BROS. MFG. CO. MILWAUKEE, WIS. 








MIESSNER AIRFONE 


A certain means*of verbal communication while in flight 





The Airfone provides a really practical and satisfactory means 
for intelligible conversation between occupants of aircraft, and is 
especially valuable in the training of student pilots. 

A distinctive advantage of the Airfone is the elimination of all 
vibration and engine noises during conversation. 


The Airfone is highly endorsed by many Army and Navy aviators. 


E. J. SIMON 
217 Broadway New York 
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CONFIDENCE 


To enjoy flying it is essential to have absolute confidence in the “ ship ” you are in, either as 
pilot or passenger. Why you must have confidence in the 












We have been constantly building aircraft for 
thirteen years—since 1906. 









2. Our workmen are skilled to the highest degree 
because as much care is taken in employing them 
as selecting sound material. 

















LEWIS 
NEW JERSEY. 


Ww 


The construction of our “ships” is daily in- 
spected by the men who have put thirteen years 
of continuous study and building into the devel- 
opment of airplanes and seaplanes. 








We specialize in designing and constructing individ- 
ual pleasure and commercial aircraft. 






YOU MUST HAVE THE BEST reliable—modern—AIRPLANE or SEAPLANE 
CONTRACTORS TO THE U. S. NAVY 


| WITTEMANN-LEWIS AIRCRAFT CO., Inc. 


Newark, New Jersey 





























——_ Aero Engines bianas 


The Supremacy of “Beardmore” is beyond dispute. 





@ The late Col. Cody on his bi-plane beat all comers, both British and 
Foreign, the Engine used was Beardmore design. SIMILAR ENGINES 
BUILT PRE-WAR DAYS ARE STILL IN ACTIVE SERVICE. 


q@ During the past four years of hostilities, Beardmore Engines have been in 
constant use on all fronts. Any member of the R.A.F. will testify to 
Beardmore quality, efficiency and reliability. 


@ Beardmore Six Cylinder, Vertical, 120 and 160 H. P. Engines 
are Engines of experience and for commercial work will 
prove the best investment. 










Inquiries solicited regarding U. S. A. and Canadian representation 


THE BEARDMORE AERO ENGINE, LIMITED 
London Showrooms and Depot — 112 Great Portland Street, London, W. | 
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PENTZ COMPASS 


A 3—IN—1 SQM INSTRUMENT 


FUNCTIONS AT 
ALL ANGLES 





FULL FLOATING 


COMBINED STANDARD 
COMPASS EQUIPMENT ON 
INCLINOMETER ALL MAIL 
CLINIMETER PLANES 


IN USE AT ARMY 
TRAINING FIELDS 


MADE IN ALL 
SIZES 


‘‘THE COMPASS THAT WILL NOT SPIN’’ 


PENTZ, VAN ALEN 2 DURKEE COMPASS CO. 


4 West 37th Street, New York 




















Contractors to United States Army and Navy 


WE have developed a 60 h.p. motor 
weighing 130 lbs. for use in small 
types of sport airplanes. 


The same standards of material and work- 
manship are employed as exist in the 
highest class military aero motors. 


Designers of aircraft should use aircraft 
motors — and no automobile makeshifts. 





In flying the best is imperative. 


MODEL “L-1”" 60 H.P. MOTOR 
(Patents Applied For) 


LAWRANCE AERO ENGINE CORPORATION 


644 West 44 Street 
NEW YORK CITY 
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THE NEW 


“PARAGON” 


PLANT 














Nothing too large ; nothing too small. Capacity up to 400 Propellers per day. 
The Peace-time Paragons are all designed or approved by Spencer Heath. This 
absolutely guarantees not workmanship alone, but SAFETY and PERFORMANCE 
above all else. Recent official tests by the Royal Air Forces in Canada show 33 | 73 
per cent faster climbing and 3 2/3 per cent greater speed than nearest of three 


competing designs. For SAFETY and EFFICIENCY depend upon us. 


AMERICAN PROPELLER & MFG. CO. 


BALTIMORE, MD., U.S. A. 











During the war 95% of Zenith production 
went to supply Zenith Carburetors to the Gov- 
ernment. These were used on airplanes, on 
trucks, on gasoline locomotives, on balloon 
hoists, on lighting outfits, etc. Wherever re- 
liability, economy and efficiency were 
needed Zenith Carburetors were found. 















Zenith Carburetor Company, Detroit 


(There are two Zenith Liberty Carburetors used on every Liberty Air- 
craft Engine produced—the reason is clear to Zenith users.) 
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AircRAFT 


Our plant at Erie 
Specifications. 


human element will permit. 





DEPENDABLE SERVICE 
QUANTITY- PRODUCTION 


the largest of its kind—specializes on AIRCRAFT 
BOLTS, NUTS and CLEVIS P¥NS conforming to Government 


A product as near 100% perfect in quality and machine practice as the 


Please request our New York Office to send you copy of our catalogue. 


ERIE SPECIALTY Co 


Erie.Pennsylvania 
NY. Office 8West40 ®$'t. 







































































ERIE STANDARD 


METAL Parts 
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JUST OFF THE PRESS 





Aeronautical Engineering and Airplane Design 


By LIEUTENANT 


ALEXANDER KLEMIN 


Air Service, Aircraft Production, U. S. A., in Charge Aeronautical 


Research Department, 


Airplane Engineering Department. 


Until 


entering military service in the Department of Aeronautics, Massa- 
chusetts Institute of Technology, and Technical Editor of Aviation 


and Aeronautical Engineering. 


Part 1. Aerodynamical Theory and Data 


Modern Aerodynamical Laboratories 

Elements of Aerodynamical Theory 

Sustention and Resistance of Wing Surfaces 

Comparison of Standard Wing Sections 

Variations in Profile and Plan Form of Wing Sections 

Study of Pressure Distribution 

Biplane Combinations 

Triplane Combinations—Uses of Negative Tail Surfaces 
Resistance of Various Airplane Parts 

Resistance and Comparative Merits of Airplane Struts 
Resistance and Performance 

Resistance Computations—Preliminary Wing Selections 


In two parts. 


Part 2. Airplane Design 

Classification of Main Data for Modern Airplanes; 
Reconnaissance Machines; Land Training Machines 

Land Pursuit Machine; Land Gun-Carrying Machine; 
All-round Machine 

Estimate of Weight Distribution 

Engine and Radiator Data 

Materials in Airplane Construction 

Worst Dynamic Loads; Factors of Safety 

Preliminary Design of Secondary Training Machine 

General Principles of Chassis Design 

Type Sketches of Secondary Training Machine—General Principles of 
Body Design 

Wing Structure Analysis for Biplanes 

Notes on Aerial Propellers 


Unarmed Land 


Twin-Engined 


Price, Postpaid, in the United States, $5.00 Net 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 


22 East 17th Street, New York City 
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ROEBLING 


AIRCRAFT WIRE, STRAND, CORD 


ROEBLING ROEBLING 7x7 (WIRE CENTER) 
7x 19 TINNED AIRCRAFT CORD GALVANIZED AIRCRAFT CORD = 
ROEBLING 6 x 7 (COTTON CENTER) ROEBLING 19-WIRE GALVANIZED 


GALVANIZED AIRCRAFT CORD AIRCRAFT STRAND 


THIMBLES and FERRULES 
JOHN A. ROEBLING’S SONS COMPANY 


TRENTON, NEW JERSEY 


Branches: New York, Bcston, Chicago, Philadelphia, Pittsburgh, Cleveland, Atlanta, San Francisco, Los Angeles, — 
Seattle, Portland, Oregon 

qa neo eee 
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LET SPECIALISTS DO YOUR WORK 


CONTRACT WORK 


Special Machine Work, Lathe, Turret, Milling, Shaping, Surface and Tool Grinding, Jig 
and Band Saw work on Sheet Steel, Aluminum, Brass or Copper. 


Complete stock of Steel, Brass and Bronze, and Rounds, Flats, Squares and Hex. 


TOOLS, SPECIAL MACHINERY, PATTERNS AND BUSHINGS 


Models, Model Parts, Patterns, both in wood and steel, and Special Machinery are among 
our Specialties. Your work in our shop will be in charge of experts, who have established 
a reputation for high quality workmanship. 


AIRPLANE PARTS 


We specialize in Airplane Steel Fittings only, such as Steel Tubing Struts, Streamline Fit- 
tings, Fuselage and Strut Fittings, Rudder and Stabilizer Hinges and Control Arms, Pulleys, 
Throttle Controls. Anything metal used in Airplanes we can make for you with 10 years’ 
experience behind them. 





Let us send estimates on your requirements. 


JENNINGS MACHINE WORKS 


33 W. FAYETTE STREET UNIONTOWN, PA. 
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Let Us Quote 
You On 


“SPECIAL” PARTS 


We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 


Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., etc. 


Why not send us samples and 
specifications of your next require- 
ments and we’ll try to make it worth 
your while. 


HAMMACHER, 
SCHLEMMER & CO. 


HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 














a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the 18 different 

models we are now making 

for 14 aviation motor companies .. . 
reduces vibration and eliminates bearing pressure 


We have shipped 46,637 Aviation Crankshafts to January 16, 1919 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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Hudson 120 h. p. Radial Motor 


for sportsman, commercial or exhibition planes 


MILES UP—30,500 feet in the Air. 70° Fahr. of Frost 
e THE WORLD'S ALTITUDE RECORD 
\ on a two-seater D.H.9, with 450 h.p. Napier “Lion” 
oe Engine, using This low tem- 
\ Xe perature (38 de- 
rees below 
ero) at which 
Castrol “R” 
remained fluid 
again shows the 
necessity of em- 
ploying a 
proved lubricant for 
= exceptional tests, 
Cc. C. WAKEFIELD & CO., LIMITED 
Wakefield House, Cheapside, London, E. C. 2, Eng. 





Front plate removed showing counterbalanced crank shaft ° 


G. J. KLUYSKENS 


220 Broadway Room 714 New York 


SIMPLICITY 
STRENGTH 
SERVICE 
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TWO-CYCLE AEROPLANE MOTORS 





Ar ys Hn 


SIX POWER STROKES PER REVOLUTION ON 
EXHIBITION 
The 30-40 HP. Size (26’’ diameter—125 Ibs.) 
An ideal power plant for amateur or light weight pleasure planes 
ROTARY OR RADIAL TO ORDER 


MURRAY-WILLAT MOTOR & AEROPLANE CORP. 
15 W. 44th St., N. Y. C. Phone Murray Hill 4813 











ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualif- 
cation necessary for a high grade 


product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 














TITEFLEX Gasoline and Oil Feed Lines 
on an aeroplane power plant. The large 
hot air tube is also of our make. 


Tite 


S PAT OFF 


“ALL METAL TUBING 


for conveying Gasoline, Oil, and Air 

















TITEFLEX is a scientific development in the manufacture 
of flexible metal tubing which has overcome the limita 
tions of the ordinary jointed and packed types. 


TITEFLEX gets its extreme flexibility from the elasticity 
of its metal walls 

TITEFLEX is absolutely air tight because its cold-welded 
seam is as leak-proof as solid metal and there is no pack 
ing to wear out or disintegrate. 

TITEFLEX absorbs vibration and will not crystallize and 
break 

rITEFLENX eliminates the necessity of using rubber and 
delivers a clean fluid to carburetor or bearings. 

The United States Government has adopted and used TITE 
FLEX tubing for gasoline, oil and air lines on airplanes, 
dirigibles, trucks, caterpillar battle tanks, caterpillar trac 
tors, and caterpillar tractor gun mounts. 

TITEFLEX has proven its worth to the War Department 
by giving perfect results in installations where exception- 
ally high pressures are maintained. 

Tubing can be supplied cut to length and mounted with any 
required kind and size of couplings. This makes installa 
tion easy and quick. 

We have an Engineering Department that will solve your 


tubing problems without expense for service. Write for 
literature, samples, and prices, 


See our exhibit at the Aeronautical 
Exposition in the 69th Regiment Armory 


TITEFLEX METAL HOSE CORP’N 


General Office and Works 
Badger Avenue and. Runyon Street 


NEWARK, N. J. 


471 Bourse Bldg. 1421 Ford Bldg. 550 McCormick Bldg. 


Philadelphia Detroit Chicago 
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Use the YALE 
Spur - Geared 
Chain Block 


for ASSEMBLING, 
TAKING DOWN and 
REPAIRING. 

The heaviest load is easily, 
quickly and economically 
hoisted with this block. 

Positively SAFE—due to 
special steel construction of 
the vital parts on which the 
load is supported. 

From-Hook-to-Hook— 

a-Line-of-Steel 


Catalog 18D. tells ALL—or ask 
your Machinery Supply House. 





For a Factory Locking 
Equipment use a Yale 
Master -key System. 
Write for Particulars 
The Yale & TowneMfg.Co. 


9 East 40th Street New York 
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| 
purRE RADIUM 1Nn 


" 
<iARLITEY 


is the source of its marvelous 


NM Oarcan  light-giving power, making “Comero~ F 
bf Radium mines plainly visible in the dark our Laboratory n 
R 


* everything on which Marvelite is applied. 
























v To Instrument Manufacturers: | 
What instruments do you make which would give 4 
better service if they could be seen in the dark? Our mn 
laboratory is at your disposal for experimental pur- y 
poses. Let us know what you want to accomplish, ¥ 








and we will work with you, without charge, to find 


a solution. 
Send for booklet A, which contains 
valuable information on this subject 


COLD LIGHT MFG. CO. 
50 Union Square :: New York 


Apt 
at 


Ds 
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alysis as a base 


Nor in the shop where tensile 


length and width 


| time. 


| That is where 


~ Dural Tubes 


have done in actual service. 
mobiles and in civilian cars; 


up under the most gruelling conditions. 


When the big, real test came they met it and came 
with flying colors. 


Hence we say in full confidence— 


DURAL RUBBER CORPORATION 


Flemington, N. J. 














The Greatest Tube Test 


| 
| It isn’t to be found in a laboratory with chemical an- 


strength-measuring 
machines record the breaking point of strips of a given 


| 

i 

But it is in the casing of an automobile or airplane, 
under the stress of active service over a long period of 


are supreme. 


Naturally they win out also in the indoor, technical 
tests, but our claim for Dural Tubes rests on what they 


In the heavy Caproni bombing planes; in army auto- 
Dural Tubes have stood 


out 


“‘DURAL-Above All” 





STREAMLINE WIRE 


In equipping your ship with 
“HARTSHORN STREAMLINE” 


you insure the maximum speed in both 





flying and climbing. 


Tensile and bending strength are 
guaranteed by the name Hartshorn. 


Hartshorn Streamline Wire Tierods 
and Hartshorn End Fittings aré in- 
dorsed by leading engineers, and in 
Government tests have demonstrated 
their superiority. 

These products are being exhibited 
in right hand Centre Gallery Section, 
Booths Nos. 318 and 310. 


Stewart Hartshorn Co. 


250 Fifth Avenue :: New York, N. Y. 
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“DALTON Ss 


METAL WORKING , 
LATHE 

Actual Suing 7 / 4 Ine “hes 

1 (@) 0) =) ON 6") i ee 


50 OR 56 INCH LENGTH OF BED 


March 1, j9j9 fy March 1 











Ne. 2B PLAIN MILLER 


Single Pulley Drive 
12 i le. 
f ghangm 00 indo a Nee an eee 
Hardened machine coc! quae throughont inure 
maximum driving power at all speeds. 


We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 





Write fer Cireular 
THE FOX MACHINE COMPANY ee 
1810 W. Gavson St., Jackson, Mich. | DALTON MANUFACTURING CORPORATION 


Formerly of Grand Rapids, Mich. NEW YORK U.S.A. CABLE ADDRESS“ALEDAL” NEW YORK 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
ene tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 





When you see a speed or distance record AJAX Auto and Aero Sheet Metal Company 
broken by Aeroplane, Racing Automobile, p Lge ned = Cg oly aa 

. ERO RA 
Truck or Tractor Motor, you will find snd EXHAUST PIPES 
that Fahrig Metal Bearings were in that B. W. MEYER, 245 West Fifty-fifth Street, New Yark 
motor. 








FAHRIG METAL C0.,34 Commerce St.,N.Y. 
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copper ei Z, ALUMINUM 34a? Sreciat 
> We Maxe Screw Heao Nas Ano Rivers For Every Purrose. OrveRr 
EYELETS, HOOKS, GROMMETS ano WASHERS ror SHOES, 


70 FRANKLIN AVENUE 70 = snecter Tents, corsets,ceccins, maiL acs. BROOKLYN, NEW-YORK 












































FUEL LEVEL || 2 2 
For Shock Absorbers on Airplanes 

This cut shows our 
| Model 51 Gage 

which is standard on 

practically all type 

of military training 

machines. 

Other types of gages 

in large quantities 

are “doing their 

bit” as part of the 

equipment of Eng- We originated and have developed 
ier @ eae 

in ee world of Heavy Hlastic Cord 
Warplanes. and make’ po ot dsiven capacity we 
, NED mp ies On FT: 
Zou YOUR ESPECIAL, NEEDS J. W. WOOD ELASTIC WEB CO. 
FACTORY: STOUGHTON, MASS. 
BOSTON AUTO GAGE CO. 45 Mast 17TH STRExT main Naw Yorx 
8 WALTHAM STREET, _—_ BOSTON, MASS. $3 or. Perm: Samer... 2... Mowzanat, Canada 
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FOXBORO 


QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 
Gasoline Level Indicator for circulating oil and water 


OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


line al. ludes many different types of indicating and recording 
Tee Sony) eee designed for all sorts of conditions and purposes. 
THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 


CHICAGO PrrTsBURGH PHILADELPHIA St. Louis 
soe ey BmMINGHAM, ALABAMA Peacock Bros., MONTREAL 
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SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


Prompt Mill 
Deliveries 





COLD DRAWN SHAFTING AND SCREW STEEL 


Eastern Distributor: BORDENTOWN STEEL & TUBE CORP. 
JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 


Branches: Boston, Chicago, Philadelphia 


















You can dispense with the Major General George O. Squier says: 
oo “A reliable and simple ‘turning indicator’ is much 
preliminary block test — needed.’’—Address before the A. I. E. E.., January 10, 
1919. 


by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a Here it is! 


Neovdah, THE SPERRY GYRO 
SPEED COUNTER TURN INDICATOR 


It shows instantly any departure 





from straight-line flight, is very sim- 
ple in construction and reliable in op- 
eration. Can be quickly installed 
on any instrument board. Weight, 








complete, one and _ three-quarter 
Simply hold the Veeder against revolving propeller shaft; apply pounds. 
slight pressure the moment you start timing; release pressure when 
minute is up. Clutch starts or stops recording mechanism in- 
stantly, giving accurate readings without use of stop-watch. WRITE FOR FULL INFORMATION 
Price, $3.00. 
Veeder C rding th duction of machine. 
pe ee oie, Waa for booklet. T H E SPE R R Y 
GYROSCOPE COMPANY 
The Veeder Mfg. Co. 
56 Sargeant St., Hartford, Conn. Manhattan Bridge Plaza, Brooklyn, New York 


























AIR SERVICE JOURNAL 


The National Aeronautic Newspaper 


Prints all the news of the Air Service AIR SERVICE JOURNAL, 
and the Industry every week. | 22 East Seventeenth Street, New York. 


Enclosed is $......, for which send me Arr SERVICE 
IFTEAD IT AND KEEP POSTEL 


JoURNAL for 


Name . 


Two Dollars a Year for 52 Issues; >ix 


Months, One Dollar 
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Advice on Sodering 





We have solved all kinds of baffling soder- 


ing problems for others—and can solve 


yours too. 


Our 25 years experience is at 


your command—without charge. 


L. B. ALLEN & CO., Inc. 


Makers of the famous Allen non-acid Sodering Fluxes 


4531 No. Lincoln St. - - - - CHICAGO 














Tycos 


Aviation 
Barometer 


Made in U. S. A. 


Write for 
Information 


Inlr /nstrument Companies 


Rochester, N. Y. 


U. S. A. 


For over siaty 
years makers of 
scientific inetru- 


ments of 
superiority 
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D’Orcy’s Airship Manual 


“A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey’s 
Annual does for the marine fleets.”_—New 
York Tribune, June 8, 1918. 


$4.00 


THE GARDNER-MOFFAT CO., INC. 
22 East 17th Street New York 
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AIRPLANES 


1 to 6 passenger 


SEAPLANES FLYING BOATS 


AERONAUTICAL MOTORS > 
30 to 300 HP. 


State your needs. Send for lists “ AN” 





US. AERO LNCHANGE wewvortarr 









Half of the 
American airmen 
























have proved the 
Berling’s worth. 








THE “WARNER” STICK 
CONTROL IS ENDORSED 
BY AMERICA’S LEADING 
PILOTS. 

(3 holding World’s Records) 


Operated with either hands or knees 


WM. DESHLER WARNER 


Patentee and Mfgr. 
8 E. Broad St. Columbus, O. 






























DOEHLER 
BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


MAIN OFFICE AND EASTERN PLANT . 
WESTERN PLANT _ BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J, 


Aleo Die-Cast Babbiti Bearings, Die-Castings in 
Brase & Bronse Aluminum aaa White Metal Alleys 













































JACUZZI BROTHERS 
2034 San Pablo Ave., Berkeley, Cal., U. S. A. 


Propellers of every description for Airplanes, Diri- 
gible Balloons, Helicopters, Ice Sleds, etc., for any 
type of motor, including Motorcycle Motors, Ford 
Motors, Curtiss, Hall-Scott, Hispano-Suiza, Liberty 
Twelves, etc. 


Get our prices before ordering. Highest 
efficiency guaranteed 
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40,000 
RESISTAL EYETECTS 


Protected 
22,000 Flyers 
No Wonder 


RESISTAL 


| 
| Is the Standard for Aviation 








STRAUSS & BUEGELEISEN 


438 Broadway New York City 

















HsTasiisnev 1910 
We carry a large for immediate delivery. 





PIONEERS IN THE MANUFACTURE OF PROPELLERS 





DUESENBERG 


MOTORS CORPORATION 


120 BROADWAY, NEW YORK CITY 


THE UNITED STATES GOVERNMENT 











CAPITAL JIGS 
NTERN LS 
“GRINDER STAMPINGS pies 


E realize im air or at sea there should be so 
W seus material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


| LANSING STAMPING & TOOL CoO. 


LANSING, MICHIGAN 














“Airplane Propellers” 


The first complete book in catalogue 
form ever published in the world 


It describes over three hundred airplane propellers of the most 
practical types and twenty helicopter propellers; also contains 
laboratory experiments on helicopter propellers and much useful 
data on general air dynamics. 


Price $1.50 Prepaid 


JACUZZI BROTHERS 
Berkeley, Calif. 


2034 San Pablo Avenue 














Contractors to United States Government. 


Spr 


Specialists in Heat- 
Treating Vanadiums 





New York Wire © Spring Company 
586 Washington Street, New York 














ZSCOINMSI 
AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 








CLASSIFIED ADVERTISING 
10 Cents a word, minimum charge $2.00, payable in advance. 
Address replies to box numbers, care AVIATION AND AERO- 
NAUTICAL ENGINEERING, 120 West 32d Street, New York. 











Ford-motored aeroplane parts sets complete with instruc- 


tions. Save hundreds of dollars by doing your own assem- 

bling. Patterson Aeroplane Co., Dept. G, Detroit, Mich. 
Lieut. U. S. Army Air Service 15 months, 6 months as in- 

structor and tester. Honorable discharge. Desire position 


preferably in production end. 
knowledge accounting. 


Expert bookkeeper and good 
State salary '_ offered. Sox 106. 





W AN TED One six cylinder Anzani Motor, 60 HP, 1913 or 
1914 model. State best price and where can be seen, Address 
H,. L. Worley, room 1800, Times Bldg., New York City. 


FOR SALE—One observation kite balloon with carrying 
capacity about 175 lbs. Fourteen parachutes go with it. 
Excellent condition. Going cheap. Box 108. 


SITUATION WANTED with aeroplane manufacturer or 
stabilizer engineer. Applicant employed at present, but desir- 
ing position with more progressive organization. Expert on 
gyroscopic action. Excellent recommendation. Box 107. 
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Fighting Frict 
ssp ni eS pcamamaammame eases HEN even the small wires used in airplane construction 
| have a streamline cross-section, it stands to reason that 
the rough doped surfaces must be so finished as to slip 

through the air and offer the least possible resistance. 

From propeller to tail assembly, these surfaces are conspiring 
to retard the speed of the machine. An exceptional varnish 
for overcoming this resistance and at the same time protecting 
the doped surfaces from the decomposing action of the elements 
is Impermalin, one of the widely used 


PRATT & LAMBERT 
AIRPLANE VARNISHES 


On the slipstream, where the propeller blast and the vibration of the motor 
do their worst, /mpermalin is the ideal coating. It meets all the atmospheric 
conditions encountered by the machine in flight and still remains smooth and 
durable. It withstands the terrific vibration of the motor but is so elastic that 











Check off the following in it never flakes or cracks off. 

which you are interested This remarkable piece of goods is only one of a line backed by 70 years of 

and mail this page to us. experience in meeting the most exacting requirements of America’s leading 

A ciate roa manufacturers, and is chosen by them to finish the products upon which they 
stake name and reputation. These finishes are made in accordance with the 


— a waterproof varnish , . . : : 
for wood and fabric specifications of the Bureau of Aircraft Production and they include both var- 


_ — : nishes and enamels for brushing, dipping and spraying. 
Naval —o Enamel We'll be glad to send one of our specialists in airplane finishing to go into the 
matter with you. Just say the word! 


PRATT &®& LAMBERT-Iwnc. 
Pioneers in the Manufacture of Airplane Finishes 
134 TONAWANDA ST., BUFFALO, N. Y. 


FACTORIES 
NEW YORK BUFFALO CHICAGO 
BRIDGEBURG, ONTARIO 


Wing Enamel, a// colors 


Liquid Wood Filler 


Propeller Varnish 





Preservative Wire Lacquer 
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GURNEY BALL BEARINGS STAND THE TEST 


AVIATION 


From “Go Slow” to “Speed Up”! 


One of the greatest factors in the con- 
version from the “Good Old Days” of the 
stage coach and the lumbering ox-cart to the 
luxurious present has been the development 
to perfection of the ball bearing. 

Wherever it is desired to have shafts turr 
in bearings with accuracy, with minimum 
friction, with long life and continued perfec- 
tion of alignment—there you will find 


Our Engineering Department is at your service. 


GURNEY Ball Bearings best suited for the 
purpose. 

The patent method of assembling allows 
use of maximum in number and size of balls; 
the high accuracy of race contour utilizes 
full capacity of each ball; the fact of carry- 
ing both radial and thrust loads on a single 
row of balls permits simplification of design, 
reduction of both weight and costs. 


Write. 


GURNEY BALL BEARING CO. 


Conrad Patent Licensee 


JAMESTOWN 


NEW YORK 
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SERVICE DES FABRICATIONS DE L' 
25 JUIN 1918 
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Of _snauersort le 82/0/3 ___ 4918 
SERV S MOTEURS Signe 
L’Offic que 
E L desfnoteurs7 DIETRICH 


Photograph of order issued by the Lorraine — Dietrich 
Company, countersigned by the French Government, De- 
partment of Motors and the Division of Magnetos requiring 
delivery of 1,000 Delco Ignition Systems to supplant standard 
magneto equipment on the latest French aeroplane motors. 












































SSR Ge ORR et ae. Pots 


Such an order was quite unprecedented 
in Europe of course—but War cannot 
respect custom nor play favorites. It 
always demands the fittest and best. So 
as the war went on, our Veteran Allies, 
taking their cue from the performance 
of American battle planes, also recog- 
nized the supremacy of Delco Ignition 
for the strenuous airplane service. 


The Dayton Engineering 


i Ab : Delco installat o 
Laboratories Company Above: Dole inetalistion an 
Dayton, Ohio U.S.A. 


Right: Delco switch used with 
this type of ignition 














